1 J UN 4 PONER SUPPLY HARDENI NG FOR | ON BEAM SYSTEMS Fi el d of the Invention
The present invention generally relates to ion beam systens, and in
particular to a systemand nmethod for providing inproved i éﬁ

performance by mtigating power supply .overl oad conditionsgf gﬁgk%zm@%of
the Invention lon inplantation is an inﬂortant aspect of very large scale
Integration (VLSI) fabrication. lon inplantation is a process in which
energi zed, charged atons or nolecules are directly introduced into a

sem conductor substrate. In VLS|l fabrication, ion inplantation is
primarily enpl oyegOWERISUBPRAHARIENINGOFOICIGN'BRARL SYstEhMson waf ers.
An objective of the ion inplantation process is to introduce a desired

atom c species into a target material. In order to neet this objective
effectively, several aspects of Field ofthe Inwgitiomt ati on process need to be
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predeterm ned areas of the substrate. Wien required, it should be possible
to el ect risspply pverhendiopadisiossibst antially all inplanted inpurities, and as
much as possible, the silicon lattice structure should remai n unchanged by
t he dopant incorporation process. Thus, ion inplantation systens are
needed that can accurately i nBaaRéronnd ¢T9hé Ifenguant ity and | ocation of
the inplant species being inplenmented. Conventional ion inplantation
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into the crystalline lattjce of the erial to forma_region, of desired
conduct | v i lnieh g AriylsE Faloyeh AL GENT tons duR dhePHfACE i PUIRBd AR
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implantation process need to be controlled. First, the implant species should be

implemented in the exact quantity specified. Additionally, the implanted species should
be located at desired depths below the substrate surface and should be limited to only
predetermined areas of the substrate. When required, it should be possible to electrically
activate substantially all implanted impurities, and as much as possible, the silicon lattice
structure should remain unchanged by the dopant incorporation process. Thus, ion
implantation systems are needed that can accurately implant and monitor quantity and
location of the implant species being implemented.

Conventional ion implantation systems include an ion source that ionizes a desired
dopant element which is then accelerated to form an ion beam of prescribed energy. This
beam is directed to the surface of a workpiece. Generally, the energetic ions of the ion
beam penetrate into the bulk of the workpiece and are embedded into the crystalline lattice
of the material to form a region of desired conductivity. The ion implantation process is
generally performed in a high vacuum, gas-tight process chamber which encases a wafer
handling assembly and the ion source.

A typical ion beam path in prior art implantation systems includes an ion source,



2 el ectrodes, an anal yzing nagnet arrangenent, an optical ,resglvin
el emrent, and a wafer processing system The el ectrodes eit&a&]l\hﬁﬁﬂ#
accelerate ions generated in the ion source to produce a beamdirected
toward the anal yzi ng nagnet arrangenent._ The anal yzi ng nagnet arrangenent
sorts the ions in the ion beam accordi ngzto their charge-to-mass ratio,
and the wafer processing system adjusts the position of the workpiece

relative t he iaon beam path. The optical reso]ving.el enent. enabl es.the
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t he above Kiglphbleigs pasepaippliedd Wi th ion beam | oss in conventional ion
i npl antation systens with regard to power supply overload fromtransient
di scharges, it Ofigutiges herarvenionsd ioneigplamation systempetransions elepiis sischenghdd
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electrode voltages, thereby affecting optics of the implantation system with potential loss
of the ion beam. Consequently, the variation of electrode voltage may cause overloading
and/or voltage collapse of power supply circuitry. Valuable ion beam implantation time
may be lost during periods when power supplies are in an overload and/or voltage collapse
condition. The duration of such periods is generally governed by the amount of time

required for the power supplies to recover from the overload and/or voltage collapse.

In view of the above problems associated with ion beam loss in conventional ion
implantation systems with regard to power supply overload from fransient discharges, it
would therefore be desirable to have a system and method which by mitigates such power

supply overload and/or voltage collapse conditions.

Summary of the Invention

The present invention provides a system and method for shortening ion beam loss



tings *by hardening power supplies in ion inplantation systems. Hardening is
effectively acconplished by insulating the power supplies fri@nuek@004ode
di scharges associated therewith. As el ectrodes discharge during an

I npl antati on process, vacuum di scharges3 associated therewith are quenched,
and | oss of energy stored in power supplies typically associated with such
di scharges is mtigated. Thus, the present invention significantly reduces
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i nvention serves to tenporarily insulate power supplies from electrode
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i solating the power suppli e ent” rnvention enables p r supply
current anesocakddag]ecttodes emrh(omothatt elamemptsalb;bﬂ tbeimhsrgev drhedrmisiegt Bokdtismhar ge
situation. Since.the power. supplies are i sol ated. @“n transi
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thus substantially quenched by |ack of sufficient power fromthe isolated
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operably cputeth b dvaflodd (&f, and- c&ﬁ@@ﬂdmﬂéﬁ@difa@éﬁﬁondlﬁ@ﬁ Retle feedliip tBe
capaci tor coupled between the first and second el ectrodes for mtigating
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isolated during transient discharge conditions, discharges are substantially only fed by
stray capacitance associated with the electrodes during a few microseconds, and thus
substantially quenched by lack of sufficient power from the isolated power supplies.
According to one aspect of the present invention, an ion implantation system is
provided. The system comprises a first electrode and a second electrode; a first power
supply and second power supply operably coupled to the first and second electrodes,
respectively; a capacitor coupled between the first and second electrodes for mitigating
overloading of the first and second power supplies; and a switching system operatively
coupled between the first and second power supplies and the respective electrodes. The
switching system is operable to decouple the power supplies from the respective
electrodes at a predetermined threshold to mitigate overload of the power supplies.
According to another aspect of the present invention, an ion implantation system
is provided. The system comprises an ion source for providing ions to form an ion beam,

a first electrode and second electrode, a first power supply and second power supply



is provided. The system conprises an ion source for providing ions to form
arfi1on beam a first electrode and second el ectrode, a fir sfi8 June0084ppl vy
and second power supply ti 18 June 20004 4 operably coupled to the first
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i ndi cative, however,..of byt a few of the various ways in whj t he
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detail ed description of I nventl on when considered 1 n conjunction with
the drawi ngs. Brief Description of the Drawings Figure 1 is a diagram of an
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accor danceombpfitestthe features hereinafter fully described. 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 principles 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.

Brief Description of the Drawings

Figure 1 is a diagram of an ion implantation system in accordance with the present



present invention. Figure 3 is a detailed schematic bl ock diagramof a
transient isolation systemin connection with an ion source in accordance
with the present invention. Figure 4a is a schematic di agrh@ oflJN 2884 ve
circuit inplenentation of a transient isolation systemin accordance with
the present invention. Figure 4b is a schematic di agram of a passive
circuit inplenentation of a transient isolation systemfor inter-electrode
di scharges. i n accordance with the present invention. Figure 5ais a

transi ent V¥FU9¥e di agram before inpl enentation of a passive transient
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transient isolation systemin accordance with the present invention.
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Figures 6b is a detailed schematic block diagram of an active circuit
implementation of a transjent isolation system in accordance with the present invention.
Figure 7 is a flow diagram of a methodology for power supply hardening in

accordance with the present invention.

Detailed Description of the Invention

The present invention will now be described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout.

The present invention relates to a system and method for substantially improving
ion beam performance in an ion implantation system. In particular, ion beam performance
is improved by mitigating power supply overload conditions during transient discharges
from ion accelerating electrodes. By mitigating overload conditions, ion beam loss during

the implantation process is substantially reduced.



chanber 16 through beam aperture 20. As will be described in nore detail
bel ow, the ion source 18 in conjunction with the apertuﬂeQZ\QUM@ﬂﬂ!pn i on
beam (not shown). The ion source 18 includes a transient 1solation system
30 (Fig. 2) for mtigating power supply overload conditions and
substantially reducing i on beam | osses. frhe end effector 24 transfers the
panel P stacked in the cassette 26 to the Ioadl ock assenbly 12. A
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embodiment, across the path of an ion beam emerging from aperture 20, and which is

generated by the ion source 18.

Now referring to Fig. 2, portions of the ion source 18 are shown in more detail in
accordance with the present invention. The ion source 18 includes accelerating electrodes
62 and power supplies 64 for directing an ion beam 68. Also, the transient isolation
system 30 1s included for providing insulation between the electrodes 62 and power
supplies 64 during transient discharge conditions.

In order to direct the ion beam 68, generally, the power supplies 64 provide
electrodes 62 with voltages to produce ion acceleration energies necessary for ion
implantation. As will be described in more detail below, the electrodes 62 may include a
plasma electrode for directing ions from an ion chamber (not shown), and an extraction, a
suppression, and a ground electrode for accelerating the ejected ions. The power supplies

64 provide bias voltages for the electrodes 62. For example, the ground electrode is



may occur between el ectrodes and/or between el ectrodes and ground. It has
been found that arcing may cause short (time period) current surges from
the electrodes 62, and subsequently nmay cause the pomer1d&nﬁU$b?ﬂ@4 to
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360 may in d Sive r_activ I rcui.ts. MWhen the trapsients are

bl ocked, THEtEbRAr o TS pie@ioredS, feiSiiias maErioits 2aRSErEr J0V6F t ne
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shut downs are reduced to microsecond stray capacitance di scharges of the

el ect r odesshgyn apr seppraty estam & thequrefesred Gmbiodisrent, it is to be appreciated that the
TIS 30 may be included within the power supplies 64 and/or provided with the electrodes

62.

It has been found that discharges are likely initiated on an electrode 62 and
eventually develop into an arc. The arc may short circuit the electrodes 62 so that stray
capacitance between the electrodes 62 and ground is discharged through the arc, causing
voltage collapse of the electrodes 62 and associated power supply 64. The arc generally
causes a short-time period, high current surge from the power supply 64 lasting about 0.5
to 1 microseconds. Without the TIS 30, the current surge may cause the power supply 64
to collapse for several milliseconds because of an over-current/under-voltage shut down
condition. With the TIS 30 in place, the power supply 64 is isolated via transient blocking
circuits 30a, 30b, and 360 (Figs. 4a, 4b, and 6b) within the TIS 30. The transient blocking
circuits 30a, 30b, and 360 may include passive and/or active circuits. When the transients

are blocked, the discharge is limited to the stray capacitance discharge of the electrodes



| nprovenent over prior art ion inplantation systens. Turning nowto Fig. 3,

detail ed sch i c block di f her ill i
a detailed schematic bl oc iagram further illustrates a\%:&)ggﬁemﬁ)‘_

i npl antation system 80 in accordance with the present in

particular, FIG 3 depicts an ion source 18 with a plurality of TIS

syst ensl 08a-108d for insulating a plural8ty of power supplies 102, 104 and
106 froma plurality of electrodes 94, 96, 98 and 100. An ion chanber 82
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container 88 to the ion chanber 82 is governe el ectable va
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by the ignitor is selectable. In particular, a controll
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di ts th { put ' It | | | .114 th
vel vo 0 goaRRY RSVl Hinente 107 JiapuiTe fite A P ARY o RBsatrdt sBo% ehoer
82. The conpool ler 262 is coupled wth and directs the valve 90 by flow

signal 116. Thus, the controller directs the rate of flow of ionizable
nmatter into the Abipicehambst 8Byis sbowrdpr cogfaming ¢ plasmaodyl, andearcignitonBH dor 262

exerci ses . I . d 0.via_voltage.
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i on chanbeharBRert 82 wiughcondpit 82 meTled ﬂ@\trrcﬁderﬁ%rlr%lﬁfattbﬂfroﬁi ﬂleaﬁml@&gk $8ttﬁftme
directed and ccel erated by an i on pbeam asse y 95 that includes the
extracti onl® E@t‘?‘lf&lé{%’é, gQviREne S%Br%g‘%?abhf wlee OPode ablitien & spk ofredentnpdes

el ectrode ; | e

regul ate v%dégggb%gmngdg%%?#e&? égca%&?éﬁggﬁ%%?}égg%d%%’;agém fé%.g]mﬁ%&@ﬁg tgghce,
vol t age - -suppd g gidRdisicatrede 10karechowge bet ween the plasma el ectrode 94 and
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supply 106ibiRsRE ahdehe/pdw@dRithi bilhe Z%QfBIQGQEE%&le&h@n SHRIRLRS S Qhtroller

el ectrode 98 and the ground el ectrode 100. The vol tage supplies
262 is coupled with the ignitor 86 by a power signal 114. The controller 262 directs the
power output by the ignitor via a power signal 114, and the valve 90 govems the
introduction of ionizable matter into the ion chamber 82. The controller 262 is coupled
with and directs the valve 90 by flow signal 116. Thus, the controller directs the rate of
flow of ionizable matter into the ion chamber by controlling the valve 90.

The controller 262 exercises control over the electrodes 94, 96, 98 and 100 via
voltage control signals 118, 120 and 122. In particular, the plasma 84 exits the ion
chamber 82 through a plasma electrode 94. An ion stream 68 is then directed and
accelerated by an ion beam assembly 95 that includes the extraction electrode 96, the
suppression electrode 98 and the ground electrode 100. The three variable voltage
supplies 102, 104 and 106 regulate voltages between the electrodes 94, 96, 98 and 100.
For instance, voltage supply 102 biases the voltage between the plasma electrode 94 and
the extraction electrode 96, voltage supply 104 biases the voltage between the extraction

electrode 96 and the suppression electrode 98, and voltage supply 106 biases the voltage



102, 104 and 106 are generally adjusted such that the el ectroge , and
98 are at a selected voltage relative to the ground eIectrJgg jbgqégﬁf4
descri bed above. In accordance with the present invention, the TIS 108a,
108b, 108c and 108d (collectively referred to by reference nunber 108) are
shown operatively coupled between the efectrodes 94, 96, 98 and100 and
power supplies 102, 104 andl106 for providing power supply insulation from
associateqﬁ?isch rges that y occur bhetween the el ectrodes (inter-

el ectrode Rfit¥EFLNGELDPIEIINGTeqoda a8 rnd ke gourd elsefeedealld. (The wege sinplissind
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mtigating power supp s nmitigating ion
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di scharges occurring at the electrode 62 by up
and provi dhegleatredds O ahh,iof angd 1 ¢barst pover sipgied 402,61 (Mumdigp forfpastidinpb potver
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loss is limted to a&proxi mately the RL tinme constant of the el ectrode 62

and i nduct®ie THD 168 sebstantiafly impreygniont hremeperformadec B mitigeting powet shpdy a
on- 1 i . resi ..31.0 and t it 312. Th
Do osF arpfEgad Lapfdisehd WA SEEAPE 1BaR 108 nBRBES W SEEG G ol

m | i henrisystedgpendi ng on the voltage | evels of the power supply 64 and

electrode circuyit conponent values., It is to be appreciated that a
substantial |y viNel® TEiSHEE ©rEig; fdcichematis diagrapngf ore parprugicembedimant of ut

the presentasyeiabiaibn syicth S04 deooRtah@l Hith fe il i 14 scigipl ed
to the series | ndugt ors)gfoéglfl may 2 S0 %re‘ﬂl n%ej&géghfﬁvgﬁgﬁﬁkgﬂé%% eglgéj
capaci t or 18durtéradl( substpetailyonsiilstentliengpvwet stfydy 64 dnint dideharf® eoedrropentahes as
atad order1 I oW P sg f I%@E’fwﬁh t h? i nduct or  300.. As descri bg’&é,above wth
regards td" tHEIE A BY Y oo Epply voliges 4Rt iRIpvidmgge sypstanipllyi skt
val ues mMayinpRdaRBRIAYES fa8t GAbf Yo QUEhdDBirRliCERRED b YR PEF thykgec%gé%ﬂ ance
val ues may range froma few picofarads to several” dozer mcrofarads. 18
JUN 2004 7Ehe arc is then substantially extinguished by the collapse of the electrode voltage, while
the supply voltage does not collapse, such that the period of beam loss is limited to
approximately the RL time constant of the electrode 62 and inductor 300 circuit. As
shown, the electrode 62 circuit includes a non-linear electrode resistance 310 and a stray
capacitance 312. The series inductor 300 may range from a few microhenries to several
dozen millihenries depending on the voltage levels of the power supply 64 and electrode
circuit component values. It is to be appreciated that a substantially wide range of
inductor values may be employed to carry out the present invention.
Preferably, a paralle] filter capacitor 314, coupled to the series inductor 300, may
also be included in the TIS 30a. The capacitor 314 facilitates conditioning of the electrode
62 and operates as a 2™ order low pass filter with the inductor 300. As described above
with regards to the series inductor 300, a substantial range of capacitance values may be
employed to carry out the present invention. The capacitance values may range from a

few picofarads to several dozen microfarads.



For exanpl e, assum ng a power supply resistance 318 of ab , ) are
| npedance (e.g., conbination of el ectrode resistance 310 jtﬁ iUWQm

capaci tance 312) of about | kn, and a 90 kV extraction el ectrode voltage,
a 10 nH i nductor val ue may be selected to insulate the power supply 64 for
about 10 microseconds. G ven that the stdfly capacitance 310 val ue may be
about 600 pF with a charging inpedance of about 4 kn, a current of about
20A may flow to replenish a charge on the stray capacitance 3 10 when an
arc short circuiltof SxABDls SETUHHAS & POWEDAUPRIY. refistrnge/ 318 I@f)aboui'l'ﬁll@,cwarage
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depicted in Fig. 4b provides power supply insulation from overload conditions when

electrodes arc to each other.

A first electrode circuit 326a and a second electrode circuit 326b as depicted in
Fig. 4a are shown coupled together via a capacitor 330 in Fig. 4b. By providing capacitive
coupling between the electrode circuits 326a and 326b, individual electrode DC voltage
control may be maintained because of the DC blocking characteristics of the capacitor
330. However, when short circuiting between electrodes 62a and 62b occur because of
transient discharges between the electrodes, the discharge energy is supplied by the
capacitor 330 rather than the power supplies 64a or 64b. A wide range of capacitance
values may be chosen for the capacitor 330 depending on given circuit parameters. A 50
nF value may be sufficiently adequate in many applications. Additionally, the power
supplies 64a and 64b are individually protected by the TIS 30b.

Referring now to Figs. 5a and 5b, transient discharges (glitches) are depicted both



11 before and after the TIS 30b (as shown in Fig. 4b) is i ajyl n Fig.
5a, a voltage glitch rate for a pair of suppression el ectTﬁiéLU&szQ ut 1

glitch in about every 5-10 seconds is shown. In Fig. 5b, a glitch rate of
about 1 glitch in about every 50-100 seconds is depicted after the TIS 30b
is provided to isolate two suppression dlectrodes as depicted in Fig. 4b.
The renalnlng glitches that are showmn in Fig. 5b are generally related to
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vol t age-contro sw tch 352 may be opene ur| ng nsient el ectro
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nom nal gﬁgﬁr supply operating i npedance. The |oad 354 is shunted by the
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switch 352 duriifinfapani et Figt o6kdi 4 itdssk dﬁ%%ﬁﬁaﬂlhé‘tratﬁl Casiclicl cirgitSisyl d
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Now ref er %E%II é‘aﬁoa&%é%nbe Oﬁ%r Iﬂ%%ﬁ‘ e%m) [ Eﬁqsﬂfi}]g%ﬁe E‘Biii‘?ot
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(e.g., Eimac Y-810 fgl anar triode) for insulating the power supply 64
during tr &FEneinn of the discharae o AlF @Pbyascirquit 350 epsrajes on a wide voltage range and

achieves good insulation performance.

Insulation of the power supply 64 from the electrode 62 may be accomplished by
substantially eliminating the transient variation of the power supply load. A current-
controlled and/or voltage-controlied switch 352 may be opened during a transient
electrode collapse, thereby inserting a load 354 (e.g., resistor) matched to the nominal
power supply operating impedance. The load 354 is shunted by the switch 352 during
steady-state conditions, and inserted by opening the switch 352 during transient
conditions. Generally, the switch 352 should provide a sub-microsecond switching time,
10-90 kV stand-off capability (depending on the electrode), tens of mA average and tens
of amps pulsed current transfer capability, and preferably, a low forward voltage drop.

Now referring to Fig. 6b, one particular embodiment of an active circuit 360 of the
TIS 30 is shown. The circuit 360 includes a triode switch 362 (e.g., Eimac Y-810 planar

triode) for insulating the power supply 64 during transient discharge conditions. It is to be



18 JUN 2004 12 appreciated that any suitable switch 362 mag 5edwlm to
carry out the present invention. For exanple, tetrodes, pento A r

MOSFET' s, thyristors and power transistors nay also be enployed. A grid

bi as power supply 364 is coupled to a grid 362a via a diode 366. The grid
bias supply 366 is set to a voltage to Hél d the switch 362 on during nor nal
(non-transient conditions) operation of the ion inplantation system 10.
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current rises in the cathode 362b 'circui't because of transient ctrode
di schar gestransistors glay alse bsempleyedat hode approaches the vol tage set by the
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elimnates transients variations of the power supply | oad,
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present iny Lon is,shown. At ste 400, ecirode power. supplies 64 are
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Proceeding o _step 410, Blower supply current and/or voltage 1S nonitored.
ntcaf

The powerE®ygpPs; clfheantheapwiteh 363 ingpemdy pdoarbmatching Hygtemn 370 (eg.,
curt oot SRR 10 S 3y oS BeBhn AR RS P
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above a predeterm ned | evel.
electrode discharges by inserting a load matching system 370 which substantially
eliminates transients variations of the power supply load. The switch 362 is substantially
transparent during normal (non-discharge) operations and provides a substantially similar
power supply load during transient conditions.
Now referring to Fig. 7, a methodology for providing power supply hardening in
an ion implantation system 10 in accordance with the present invention is shown. At step
400, electrode power supplies 64 are powered and maintained at voltage levels
corresponding to the electrodes 62 of the system 10 (e.g., extraction electrode maintained
at 90 kV). Proceeding to step 410, power supply current and/or voltage is monitored. The
power supply current and/or voltage may be monitored by a current/voltage sense resistor,
a Hall sensor, a magnetic sensor, or any suitable current/voltage sensing system.
Proceeding to step 420, a determination is made as to whether steady-state current/voltage

has risen above a predetermined level.

If the current/voltage level is below the predetermined threshold (e.g., 5% above



If the current/voltage | evel is below the predeterm ned thrﬁﬁhalﬂ (e.qg., 5%
above 18 JUN 20% 13 nom nal power supply operating current Nam%fat

step 420, the process returns to step 400 and nmintains the el ectrode
voltages. If the current/voltage |level is above the predeterm ned
threshol d at step 420, the process procééds to step 430. At step 430, the
power supplies 64 are disconnected fromthe el ectrodes during transient
di schar ge condifions. ng Eomer su i es ay be di sconnected via active
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clainms. 18 June 20004 14 CLAINS: . 1. An jon_jnplantation system
conpri si ngt.Le FOVFEL gqppilﬁﬁgﬁ P&@Cawcgast@zgﬁHleé?‘é%etsr@dgﬁleggﬂct“?té‘ﬁb\?@é\‘m% &ply
and a secogéh FIVVRHA sRRinS APk dts 62 UPkieiyt Qatt BE1tdder St and  second
el ectrodes; respectively;, a capacitor coupled between the first and second
el ectrodes for %ih@i dasibagn described above are preferred embodiments of the present
invention. It is, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the present invention, but one of
ordinary skill in the art will recognize that many further combinations and permutations of
the present invention are possible. Accordingly, the present invention is intended to
embrace all such alterations, modifications and variations that fall within the spirit and

scope of the appended claims.



overl oading of the first and second power supplies; and a switching system
operatively coupl ed between the power supplies and the respEiunec20004
el ectrodes, the switching system operable to decouple the power supplies
from the respective electrodes at a prbtleterm ned threshold to mtigate
over |l oad @ power supplies. 2. The ion inplantation systemof claiml,
wherein tH hing systemfurther includes a passive circuit for
decoupl i ng_t he powan 3 Jnlﬂgh pective electrodes. 3. An ion
i npl ant ati on systigrﬁﬁm?%?g?%%?rﬁ% [ orlsqlgg(siur ce for providing ions to form
an ion beam & firsralectrokdeend adecoaddleatrsdgzond el ectrode; a first power
supply and a secgn ower suppl,y operably coupled to the first and, second
power el ect rodé’sf?rsgg(g%eé'csppélé Iag%d assggwcquvgefr Sél‘ﬁglyso@éﬁ’%b’ HB\H&FI ) %F%?i‘ng
oper abl e tsgcon@redietidgesy Rsh&@diRellyo the first and second el ectrodes,
respectively for directing the ion beam to a workpiece; a transient
i sol ati on syst énciEeiten 6ourledt dpetveanb theafirstannd, saerindt eleptugdes dfor omitigating t o
t he wor kpi : i i ation systemjnsulating the power supplies
from di sc:oﬁgﬁ%aedg ?/fttglgfsig%%?ﬁi %/égﬁlg(#gc‘f’?rosé‘géﬁesaﬁ%d a capacitor coupling the
first el ectrode witthiideyseaosstraived! cogfled bebiddngteepowddtelPded Agd ahet he
first and secopd ;fovver supplies, 4. The ion _inplantation system of claim 3,
wher ei n t AESPEFIANGSIesHOdes: Heatwitshing system oneratle ko decauple dhappevsersuplissdram r cui t
for insul gtd | i r t i
el ectr odegﬁé %gp%ﬁeegfzégﬁg%é%gg ﬂgg&ﬁ%ﬂlﬁgﬁ h?%?lg%ts g—flﬁ%ﬁtesys{léﬁsg &%Ip\éﬁ%rA,
wherei n t sepp&ssi ve circuit further including an inductor. 6. The ion
i npl antation systemof claim4 or 5 wherein the passive circuit further
including a capacitor. 7. The ion inplantation systemof claim3, wherein
the transhent irselishiiRlabktofBysicht bElrhCl WArBd 8 ARkchit Ghicht hlrelep”
insulating the power supplies from discharges by

includes a passive circuit for decoupling the power supplies from the respective

electrodes.

3. An ion implantation system, comprising:

an ion source for providing ions to form an ion beam;

a first electrode and a second electrode;

a first power supply and a second power supply operably coupled to the first and
second power electrodes, respectively, said first and second power supplies operable to
provide voltage to the first and second electrodes, respectively for directing the ion beam
to a workpiece;

a transient isolation system for providing a substantially uninterrupted ion beam to
the workpiece, the transient isolation system insulating the power supplies from
discharges by respective electrodes; and

a capacitor coupling the first electrode with the second electrode to mitigate

overloading of the first and second power supplies.

4, The ion implantation system of claim 3, wherein the transient isolation system
further including a passive circuit for insulating the power supplies from discharges by

the respective electrodes.



the respective electrodes. 8. The ion inplantation systemof claim?7,
wherein the active circuit including an active switch for tSumed000¥

di sconnecting the power supplies fromtransient discharges by the
respective electrodes. 9. The ion inplartation systemof claim7 or 8,
wherein t eac ve, sw tch conpri ses t least one, 0 a triode, ent ode, a
tetrode, a-MOSPE?, iR W@tﬂfersr}p SYSiei %Fa plater4. Whetsisy theopassiyg. CIM@tpﬁng

i mpl ant at |1%(ﬁ0§5§mdggtoﬁny one of clains 7 to 9, wherein the active circuit
i ncludes a load”"matching systemfor mtigating |oad variations of the power
supplies from transient di scharges by the respective electrodes. 11. The

|on|rrplatat| Sys of clal |nth | pad mat chin tem
i ncl udes 2\@? %‘?1 r?fmtaﬂm? &5 %‘P(ﬂfcaé’ﬁ‘ b XHEEih ®ve & Efn?;ﬁ"rg‘@fi ve
net wor k. 1,26111&[5@3&,%0&@@ antation systemof any one of clains 7 to 11,

wherein the active circuit including a sensor for activating the actl ve
switch. 13. The ion inplantation systemof claim 12, V\/nerel n the sensor

et U zat | L i R SR S RS B PR T

transi ent furtiepligdliding Sy etV bREWIO fdriahiae the thowar Tsﬁiﬂ)lié@%&n AeRArb&Sby 18
June 20004 16 15. The ion inplantation systemof any one of clainms 3 to

13, wher ethf Tesreciyeslssteades: i sol ati on system being i ncluded with the

el ectrodes. 16. A nmethod for power supply hardening in an ion inplantation
system conprising the steps of: nonitoring a characteristic fromat |east
one powver 8supplThe ib o:hpkanmaos spdteth e sdlaimpewhéreiit medaenvaeiranmmluamag fn sai d
characteristic i.s,b gitermnedthreshold |nsert| a | oad

mat chi ng 8588t IYoRBISCIRG e RAVET SYBjsS Fogh dapFigR! HschRERS T one
el ect rodebyfthetllggpegﬂ@gagét%d&tl c is above the predeterm ned threshold,
thereafter” insulating the at |east one power supply fromthe at Ieast one
el ectrode. 17. The nethod of claim 16, wherein said characteristic is

current f bpm S%g 19& 1mpei

anscatlon system of claim 7 or 8, wherein the active switch comprises
at least one of: a triode, a pentode, a tetrode, a MOSFET, a thyristor, and a power

transistor.

10.  The ion implantation system of any one of claims 7 to 9, wherein the active circuit
includes a load matching system for mitigating load variations of the power supplies from

transient discharges by the respective electrodes.

11.  The ion implantation system of claim 10, wherein the load matching system

includes at least one of: a resistor, an impedance network, and an active network.

12. The ion implantation system of any one of claims 7 to 11, wherein the active

circuit including a sensor for activating the active switch.

13. The ion implantation system of claim 12, wherein the sensor including at least one

of: a resistor, a Hall sensor, and magnetic sensor.

14.  The ion implantation system of any one of claims 3 to 13, wherein the transient

isolation system being included within the power supplies.



one power supply. 18. The nethod of claim 16, wherein said characteristic
is voltage fromsaid at | east one power supply. POVNER SUPRLYne/ERDBAI NG
FOR | ON BEAM SYSTEMS Abstract An inproved ion inplantation systemis

provi ded by the present invention. The Bystemincludes at | east one power

supply for, _providi.ng.voltage to at | east one electrode and, a swtching
syst em opddat i ﬁwogalaﬁ{aeﬁi%sa%@ﬁ Y fne| of Laims etopblacthessip Shs, trapsient he

at | east QMatﬁJn%%EtEHﬂf‘eingﬁ%luﬁw Wi PelstRigegn decoupl es the at | east one
power supply and” the at | east one electrode at a predeterm ned threshold

to mtigate overload of the at | east one power supply. Fig. 3

16. A method for power supply hardening in an ion implantation system, comprising
the steps of:

monitoring a characteristic from at least one power supply which powers at least
one electrode;

determining if said characteristic is below a predetermined threshold; and

inserting a load matching system between the at least one power supply and the at
least one electrode if the characteristic is above the predetermined threshold, thereafter

insulating the at least one power supply from the at least one electrode.

17. The method of claim 16, wherein said characteristic is current from said at least

one power supply.

18.  The method of claiml6, wherein said characteristic is voltage from said at least

one power supply.





