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1 AN | ON | MPLANTER PONER SUPPLY DESIGNED TO LIM T THE
CHARGE EFFECT The present invention relates to an ion
i mpl anter power supply designed to limt the charge
effect. 5 The field of the invention is that of ion

i mpl anters operating in plasma i nmersion node. Thus,
inplanting ions in a substrate consists in inmersing

t hens ulzat rate ANTER FOASIBSEELY Bs Astmy td WiMbTaTHE
ne%g&}lvcghvolta e, in the range a fewtens of volts to

a REhEHEYS | ovol ts 10 (generally less than 100

kV), in Thaeirdserty eaieera orel ecldtes fiel #h chpablepbinter
accel erat | ions fur e | as 0 he.

e S B 1P Wit b Fone: henais s Sarect.

det er m fdwe fiekheaid tdorelmrent vm enertgjat | of depentgplanters
1 isldoadind G ool LA0R-APRL Gbd 0. t N slDSLE3 Sne ing

and secondly onthe respective natures of the |Ions and

of UHBE Sidbst rARSEReE CIHRIETHRT at? oHBRT FHpd apli@gsubstrate
a; qrﬂsr;agq;a%r%i@ thd hign deises thatic iwi e pa %f@&int‘éi*ﬁetgd&]:@age, in
or nunmoer o ons per square _ centl neter C a 0

Che Heanstd TR Bh TRhCe o dhe S sobrar o e Fvoles
t he{geinesiadd vofl g sasutes; 1@ flew hanosechardst af ¢t ecatdean

vol _t 1.S pli £d | on - sheath is creat d
thé 1su%slltlrca?f§.elﬁieca§§rbeln ioaﬁ acg%?eexf%%]éeg rlécg]g% ﬁé’?‘%ﬁ ethe
f olrlacewl drcatandy itdns swWwklrste he substrate is the

di fferengr tRNe, fioung, A4 055nd Nisnor stieal . adt®rmined by
gromh of thi s sheath as a function of tine satisties

t h&h&AM RAIgmATiamenerpel/ X tvaigpends of Fosison the
wheictit a3 jdppl idd rentcensiddir& e Hed dddovdly &h the
(125 B e b R, 1 AR Sy Cebacrace.  The
concentration of implanted atoms depends on the dose that
is expressed in terms of number of ions per sgquare
centimeter (cm?) and on the implantation depth.
For reasons associated with the physics of plasmas,
a few nanoseconds after the voltage is applied, an ion
sheath is created around the substrate. The potential
difference responsible for accelerating ions towards the
substrate is the difference to be found across this
sheath.
The growth of this sheath as a function of time

satisfies the Child-Langmuir law:
Je = 2 €y (E)miz&
] M =

where:

j. = current density;

e, = permittivity of free space;

e = ion charge;

M = ion mass;

V, = potential difference through the sheath; and

s = thickness of the sheath.
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= thickness of the sheath. 2 By stipulating that

the current density is equal to the charge passing
t hrough the boundary of the sheath per wunit tineg,
ds/dt represents the displaceneht of said boundary: 5

ds 2

SO uo dt 9 s2 In which the expression so is

given by: C2coVo ) 1/2 so = eno it being understood

t hat

uoBy EReVolkking that mharmﬂmménﬁidenﬁﬂﬁyjﬂﬁ ddual to

i 0 n t he Rl

th?génggégg% paslsiﬁlé %?@Esi%& aouél r?gynl );as,irhaet rF-Eler?eth per
apBPF@dtVW?Gaéé/dthée@§ﬁ§ﬁmySothﬁhdl@giauamanujoﬂlEald
na§§uﬁ&a&g@ ions. The equival ent inpedance of the

pl as

nma, ich 15 conditions inplantation current, is

directly proportional to e re of the thickness

of t
very
cert

he sheath. Inplantatidn cwrreht thus decreases
qui ckly when the sheath becones |larger. After a
ai n1&n® h?hoﬁhﬁlﬁﬁpﬁa§sebap§edls|glvsn BY:

necessary to reinitialize.

to

t he
nmech
alit

i€e this is found
be essential when tha;sheaE th%ches the wall s of
encl osure, thereby stoppi i npl ant ation
anism In order to relnltlallze the system al nost
baphantedemnobdcthaer g, ok S coamMet )tﬁgaﬁnéﬁ1

voagecf o 55 g unp Lol L LEOERALTR 1S o sennicy

as
puPE
Furt

ener

et@%nﬁléfma that produces high-voltage pul ses.

herﬂ‘i’éethi@l@ﬁ@@éaéfoﬁ‘héegHé%Fﬁ a8 gESBQEEQQd inly
to be as stable as possi consequenpﬁ
?Eea%%?%b?@af%lF%9§atF@ﬁydﬁﬁélﬁﬁlPémﬁhg plasma, and

spete fread i @St héi senand fall tines less than 1

m cr

osegond (s); .
the eéuivalent impedance of the plasma, which

conditions implantation current, is directly proportional

to

the square of the thickness of the sheath.

Implantation current thus decreases very quickly when the

sheath becomes larger.

After a certain amount of time has elapsed, it is

rnecessary to reinitialize. In practice this is found to

be

essential when the sheath reaches the walls of the

enclosure, thereby stopping the implantation mechanism.

In order to reinitialize the system, almost all

implanter manufacturers disconnect the high voltage from

the substrate while keeping the plasma ignited. It is

therefore necessary to have a pulse generator that

produces high-voltage pulses.

Furthermore, implantation requires acceleration

energy to be as stable as possible, and consequently it

is

(A)

appropriate to satisfy the following specifications:
rise and fall times less than 1 microsecond (us) ;
high voltage stable during the pulse;
instantaneous current very high in the range 1 amp
to 300 A; and
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hi gh vol tage stabl e during the pul se; instantaneous
current very high in the range 1 anp (A) to 300 A
and 3 ability to accommbdate arcing in the plasma.
lon inplantation in plasma i nmre#sion node presents a
certai n nunber of drawbacks. Firstly, pulsed high

vol tage power supplies are very 5 expensive, often
fragile, abdlhayeta dbtemmddmtbueﬂ@angw1ﬂiuhanpmadma.

of the lIgB.l faL gﬁt n%gtp%r f Or méq.as%%cﬁpngr! s:.on ode resents a

cont i nuods preésence he énclosure
glvégtﬁngenpmb@wd@ildabm@agk@e effects: particle

gener at QRsiQ hgah d@l MMehed 1@ d4ae Rt rs%f;ﬁmténggtaarle very

enclosure is attacked, giving rise to a risk of
coﬁFHﬁFﬁ&V?onOéFthérﬁaﬂﬂ§ bé@ﬁbhﬁﬂ@t@sﬁ@ﬁeQ%u}nflueﬂce on

chahgeqgahfieelss oFr eher ealpadntaftiich A .t | cul ar Iy
t roubl esone %pelectronlc applications

I.n
or der. t SOFEAHLY t hBSe ST MFLEC B SRS Bl thg plasma in
Vathanehaiopuapog&@ea rdlsee d op uasies ipfabd es s irdef erfrfetts

as plgggg.ggglggpﬁgg Q%n That process is described

|n two a €S0 ournal Surface and Coat i ngs
Technolog?eaNodelﬁﬁe@EdOZp ‘theoswdbditngseof the Vith 20

'nternat'eﬂéleﬁ915éﬂgg Q% Brastmebased iy rise to a risk

i npl.antati on PBI 001), Grenobl & France, June
2595gmebgh con é@PP@ﬁé@nb?fE¢§§vPéFt§Cﬁ@ﬁ@é Brgcessed; and

S. B. Fel Cbhaﬁ:gé| effe Blt@sa&ed@&ba@etiqr whheh feaby igeat i on

of _ul h %&] gitlons" 229-236; and 25l D.

LeRdb éCB a4y, “*?H F&BPFc&Pu fosPedhtosd e applications.

tranS|sEnrsrdethtplaedacéophbg e, sipe 26GZ<266., That supplier
in hi,asinggh

o GRGaf A %Qﬁéé‘séd 8 B ERePLet S R REEER P¥adlaeg o

créatﬁbaaﬁamééplnge Q@B@ﬁratShaﬁdprn@egﬁou@dd@&crlbed in

el eqtr agglénggabed thach BArhhieaablrade! BaaPlcasia

pul sed. The eld Il nes around he substrate ena e

i o“r%%ch{lalB@Yac@@ etdfed28R8 /| rrBFfé’ﬁﬁé’éhnEﬁ Efatt hee VG

thénternational workshop on plasma-based ion implantation
(PBII - 2001), Grenoble, France, June 25-28, 2001"
published by Elsevier Science B.V.:
S.B. Felch et al., "Plasma doping for the
fabrication of ultra-shallow junctions", pp. 229-236; and

- D. Lenokble et al., "The fabrication of advanced
transistors with plasma doping", pp. 262-266.

That method also consists in biasing the substrate
with high voltage pulses. Nevertheless, the electric
field created between the substrate and the ground
electrode situated facing it enables the plasma to be
pulsed. The field lines around the substrate enable ions
to be accelerated and implanted. In that method, the
pulsed plasma makes it possible to avoid some of the
above-described side effects, but the constraints
agssociated with using a high voltage pulsed generator
still remain. Furthermore, the characteristic of the

plasma cannot be separate from the bias voltage. As a
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pul sed plasnma nmakes it possible to avoid sone of the

above-descri bed side effects, but the constraints 35

associated with using a high voltage pul sed generator
still remain. Furthernore, the €haracteristic of the

pl asma cannot be separate fromthe bias voltage. As a
4 result, the machine is not very versatile: it

pr esenl s, ath%”&labhﬁ.@&gﬁsoﬁlo&C@@I@’l’ arteix@rat\iqlet :ages pidbents a
it is di ff cult t eC|e%%that do .not

|eﬁ@agi ép‘ge SCF&Fﬁaﬁdoﬁl XS ? CENe glt is alwavs
diﬂﬁéfenulapppoamplaus paeecnesNahab 58 net8 lemshddesniselves

a r d od for inplanting ions having a
PP3 %E@lﬂg EE%% mp g

source o ion inplantation apparatus does
not havHSanﬁughdvéﬁﬁag@tp@p§éog@ﬁer&EopatﬁmtnékeSEU§§8 718

Ofteacﬁébsgﬁpakaﬁﬁé S9Hr Ge %A EQMBHW@QQﬁﬁﬂﬁg ﬂdﬁ§ having
del i vers constant voltage faor hiasing thetarg

V\h@nSBEFﬁ@ Pgr gelesfget ghtaﬁatlogle&gprl@nﬁ,agﬁoau,a,p@ﬁr@tus does

a hypaﬁavbrannhgnromuda@ethnsé gepegiater hi gt makes use of
aci a ies resistor is connected in

CoROPLLRL RS BENLFR BRA & Sovel, GEMEEGET thar
i npetivars1s ﬁonsthetvubﬂaggeaﬁpklbdaBanghahEaW@wgdnn

be as skﬁgheug§n?p9§?§Q|%agpgkgg ﬂ@%a%lg% currents,

stage. Firstl ux o |ons eated
|n®|hﬁpaﬁsohrﬁ@§aspr@vs sft miEhc Rargeagésorulldeing on

th@apé8§Hhﬁ&éngnaoﬁe§eQEebh%e§ﬂg§bEaE% @%%h%%%%d in
oxi des |n3ﬁe? gngewe posits on the surface,

degégéééa 8Ly RTaSepREPSORT RbGFEpRTtC Ieedmportant

fc):r thectiopbegenepplielis tpatheCcuhabkey @eube R iHheble as
oni.cs s accunul ati on of

roel ec
rge %eadéuFéngnEbﬁc8WP}8PF881°Pn5E8§§e in the
potentlﬁkrstlyheShe|haugatfmgxzoﬁeson%SCMEeMeﬁh@y

poiﬁﬁiéﬁkgéhéﬁeisgﬁs PstE@EQt%U&hcﬁgrggsghéhhﬁgat{%%eon the

and a conductive zone
crippPehptiRPesABEE, OAntBrestibRETaEE i(Susfrgek crtiges,

| eadlsu1401hgcak Q§§Eﬁu65|9He°§u§h§c§ub%hb%%%teﬁh%olymers
roblen1a3300|a§ th this accunul ati on of

chdPgR 7 BOAVE %FBHSFaE€1€aFPéanshlgh Qur Mo phenomenon

is particularly acute in the field of microelectronics.
This accumulation of charge leads to an uncontrolled
increase in the potential of these insulating zones.
When the potential difference between such an insulating
zone and a conductive zone of the substrate reaches a
critical threshold, an electric arc is struck that leads
to local destruction of the substrate.

The problem associated with this accumulation of
charge in conventional so-called "high-current"
implanters has been solved when the substrates are
located in positions that are free from any strong
electric field. Under such circumstances, it is possible
to use electron guns to neutralize the positive charge
cauged by the implanted ion flux. Nevertheless, that

solution cannot be applied if the substrate is biased
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i mpl anters has been sol ved when the substrates are

| ocated in positions that are free fromany strong
electric field. Under such circunstances, it is

possible to use electron guns $0 neutralize the

positive charge 35 caused by the inplanted ion fl ux.
Nevert hel ess, that solution cannot be applied if the
substhate negaltiiagethizh Wdlht aayenegatd \eridiitgilorvoldragelect ron

In _additiaon, ;an el ectragn un would .l ead to netallic
coftam R o Sa 1S SETGR S P VST on 'S t hus

to |im@ tfthestefbgeictofofc rega nverdanidmplsattars to limit the
op I.0g j-n l.sed . I I - [
FrEEReso ot MEERC R AT IRiEr, SbRaniNe St bt Tich
anPépeder Mexdey generat or di sposed between a

subst r atrg- eRlRlsel RY tANE FHidwd o3l 38 CHPISester

a capacitor iin a parallel branch also connected 10
bePRUER EHEPLYHSOMRIE SE& &Ale S A IGid Yo sk atqr disposed
addetivean hhf@;u(b@g&@itfe@rcaﬂfrﬁ%&ntt&a@am@ ltgmﬁﬁqcb,f dr&ﬁS:-.:jlso
than__5.nanof arads (.nF). .The paower, . sup i § thus made

| eBmeR B R Atac e i BRI B, LBy thect e
capativeen CD8 préséntd elsarapac ttare sofd Igwural uelrso

t hQHd@LtE?Loqul tt‘?l c%%(r?%i%c}rt i:retﬁ‘aereﬂyls?%{a}gcg.l 1 ce gf less than

e
progressi vély ?bma S zer o whi ar gi ng.
SeéonanpfagrrespdmEy -generat or consumes a |l arge anount

of ener gye bbw%ﬁ‘olésh%tp@.@/ desitgRed nadiesS Ueh idBM8fandd: as to
as_to . be adapted to thé volunme of the target to be

i ohiPed, thRd ChREIE LG st attrSoCaRe IraaldRs Mrearis
sheubdcheagreatdr lcharvallie didr athia0n tofe W across its

ChECE Rt Fok e R e EEave FABTh < datiion it 1o

| ndiespemgénto this second object, the paralle

o2 SOERELSES BRI PRI SRR e TP L

coA®Pratnpd eregdivt-t edt should be designed in such a manner
as to be adapted to the volume of the target to be
ionized, and the time constant of the parallel branch
should be greater than the duration of a pulse delivered
by the plasma source.

A gecond cobject of the invention is thus to improve
this situation.

In response to this second object, the parallel
branch comprises no more than the capacitor.

The resistor that lies behind the above-mentioned
constraints is omitted.

In a first embodiment, the generator is a wvoltage
generator and the power supply includes a locad impedance
in series therewith.

This load impedance is preferably a resistance lying
in the range 200 kilohms (k) to 2000 kQ.

Advantagecusly, the voltage delivered by the
generator lies in the range -100 V to -10,000 V.
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30 In a first enbodi nent, the generator is a voltage

generator and the power supply includes a | oad

i npedance in series therewith. This | oad i npedance is

preferably a resistance lying én the range 200

kil ohnms (kQ to 2000 kQ 35 Advantageously, the

vol tage delivered by the generator lies in the range

-100 V ta al@e&%dVenﬁ)odllmeaatSQﬁort@eelﬁmdﬂr@ﬁppﬂfy t hehe
ener at of S a current generator.

PSR TRy st 17 BEOBLR HereBal L OT, re
gener at advehéadgeocaslyn the vadgegel @@ IM vered 0y, G0G V.

SH%@ﬁekg\es_%ﬂt 5131@ Lhier ably apRld ed dp and o 09,000 V.

[fanter inc power supp as specifie
and a Ehlesééilvﬁlnééﬁﬂ@ deupge f etad Liymsipamitiad |tm:|a\m|1n:§1

”eﬂﬁﬁlﬁﬁﬁereﬁﬁ%ﬂhﬂgnbhétFkﬂ%rd%hﬂﬁﬂyWéH do B @sMbove and
pulseu§n1tte sed pl.asma sourceé lies in

t he
 aRgBUS0CAs PLoNE S6VE RS e EHE e ARG fieans for

poemsustpgl yhias ﬁh@uﬂﬁ.ﬂﬁﬁ:lo@emﬁr ater plidsniss pleisa amicted by
foE t he i Ianger to incl Udﬁ means .for inhibit t.he
| g o

gendrab8r> § T PENRE S IES. W& &P1ER 2
gehRepat gs.adopted, according to 15 an additiona

char act igal o
char at il e, ity il BRI BN o sucvens
mogﬁﬂﬁgaﬁp§ssaﬁelﬁsdﬁ§§§ gﬂ@nf9%1@h® mmﬂhdﬂﬁar(WQxygclude

FU&EQE%”EB%,1hh§b§%&%%‘E%%C%egeQ%tkﬂe %g 14&%@ pulse.
duration, t pulse produced by the pu se pl asng

20 sour@@ae?ﬁgr ﬁﬁ@d&ﬁ@@ of ﬁﬁQe§P§§Wha V@ﬁﬁQﬁ@lng to
VohhagdthEWnaﬂdchh&aﬁﬁW&ﬁs&d@plyhﬁOBmﬂmtfﬂﬁﬁl impedance of

th nerator are relat t
Fof Enpg=Biuabl o1 E8cTr Be. Fafss rR Hihpapiye K and che
PrwbekabgypreheugabssraEescaMEMeBXﬂDayim$lkrbanab[mbar)
25 aboukukkﬁeéﬁb e,lgh@d@ngaQQtaE%% %UQ&t%%E?c%&HHf%br the

tray and t source prese
adFH§F§bP@ éPf@éttbétW@éﬁe prreducgde DY the Pulsed plasma

source, the impedance of the plasma, the inversion
voltage V, ., and the power supply voltage Voe delivered by
the generator are related by the following equation:
C/tp <« -1/{(Zp.1ln{(V, /Vig)
Preferably, the substrate-carrier tray is rotatable

inv

about its axis.

In additicn, the substrate-carrier tray and the
pulsed plasma source present an adjustable offset between
their axes.

The present invention is described below in greater
detail in the following description of an embodiment
given by way of illustration and referring to the
accompanying drawings, in which:

- Figure 1 shows an implanter in diagrammatic
vertical section;

Figure 2 shows a first variant power supply for

the substrate-carrier tray; and
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The present invention is described below in greater

30 detail in the follow ng description of an

enbodi ment given by way of illustration and referring

to the acconpanying drawi ngs, ¥n which: Figure 1

shows an inplanter in diagrammatic vertical section;

35 Figure 2 shows a first variant power supply for

t he subst Fagereans istiows ay setitthd/ vadiginte phwehowiumply for
se%ggdt%griant power supply for the tray. Elenents
present “K ‘nore than one of the figures are given the
sane refEdeprnés preslemtofint meme Zhas siewefl & duirpires are
1, g80ehORKEMRLAA 6k FROIPIISLS A 2 1R Wedliay, Of el enents
arranged inside and outside a vacuum enclosure ENV.

For m cfSeFBeRoArc Fagpitiecdti ais 1o tinpd and@ymaaidadi ses a
t OpUERadR t§NGIFOSUERIREC a¥iraiged RHBI R |2 idutdids a
desired to limt contam nation by netallic 10 el enents,
sulACHY™ PERLOSHESHENY: nifEke Ml FosdGstinonyq anrl igatsions,
possi hkertaomsendedoal migeofansiencomudte (h‘fadesifdﬂ (Hlmfminum
carbide. .A substrate-carrier .t.ray PPS.in .the formo .
noFEIRi AF Brags AFeR ERaCCoar By FoPnAld A i Mg allic
vettpwahtaxisgachX@sr eceinveshiriemismhs triatke 1SUBH katbdls. It
to;.b bj 0 lon L.l .on. [ ol

ol 52 T PBashr S HET 0w Jodt i Sig RS TorTonT
poftidAcBf cRKBidkcl osure ENV el ectrical |y connects a

power sHPBL¥BsAkLtEOchRe itbhaY 30 wert i1¢al Xis% AXh s and
t hﬁs to t he_substr at e- %argijl er ra PPS.
Co b

VENEPBhAM Plorfi S1SahSirht £2Caei ECTRSRET 2AmpI (i ts
AlLTecotpailsesia dXTetkcedhealehgerabataat8Oduhaiat is to

Lo RUBLELTLTEL S BpC RS e g Ly ound: A bypass 2

said bhahéphbebhgagensiletttrédaby basbdpaciPEIr p@bS iided

sefheSugh ERe@pbeshil BhrBESn of the enclosure BNV
electrically connects a power supply ALT to the tray
vertical axis AXT, and thus to the substrate-carrier tray
PPS.

Conventionally, this substrate-carrier power supply
ALT comprises a direct voltage generator SOU whose
positive terminal is connected to ground. A bypass
branch is connected in parallel with the generator, said
branch being constituted by a capacitor CDS in series
with a resistor RES.

Pump means PP, PS are also connected to the bottom
portion of the enclosure ENV. A primary pump PP has its
inlet connected to the enclosure ENV by a pipe having a
valve VAk, and its outlet connected to the atmosphere via
an exhaust pipe EXG. A secondary pump PS has its inlet
connected to the enclosure ENV via a pipe provided with a
valve VAi, and its outlet connected to the inlet of the
primary pump PP via a pipe provided with a valve VAj.
These pipes are not referenced themselves.
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Punp neans PP, PS are al so connected to the bottom

portion of the enclosure ENV. A primary punp PP has

its 30 inlet connected to the enclosure ENV by a pipe

havi ng a val ve VAk, and its out8et connected to the

at nosphere via an exhaust pipe EXG A secondary punp

PS has its inlet connected to the enclosure ENV via a

pi pe pr @tiededpMpdrta orv al fvae MAIgndrakutes BN |1tceives a
connected.t ot i.nl et .of the 35 .primar ' .
o B R Y R i 4 XA AL AR B b T axis
r eP&Penc thet lhodgeliresad® Stheluasy: por thtoni fsutrounded

en%&:%%%ﬁl}!\/ﬂi%eél\gﬁ%}fﬁ%gﬁi%m&y c@ﬁ_lfrg‘hgﬁ%%% BOCS, and

cyl 1 ndrical “about a‘ve axi s AXP.
nme§eCcondiraklz an Ut s Fadbaigaauander ) 2159573 \ANT.

by m@nfaha&;emf&rat i@iél%%oal%@coﬁﬁ%éﬁi%@ Yeldyiddh box
ou [, radl orr uenc ant.enna . e anfenna 1S

o B o P Heh B s o Al s P L e L ing Sgas
pulisde tRENSOUrC @ odl:BR.alThédbqitasiee fgrtithlgaskis rfAx® of the

I ' 0axi out,t.he t.i cal i
sglg % E:%c%og{é’ d%JS.C%?hi tsﬂ'l\/l[eér t‘}ileg\ lcgaij‘l g ﬁ}%tpel(r{{steécl{]sge?%se the
10 ssunfagee off tiiee ssifisdimedice-ceanricgr trayy RS @n wikieh the

t NeypehsiealeeSYR I Amd 1T aNHd NG I3 Rlaged. 1t is

possible to use any type of pul sed plasma source:

di schar gé&; 1isnm1¥f%lley-tébdkﬂ9e@rﬁ1 dofme (Qfcmulsee|piaime
M gooMReq; ddic@hatlRSe iFRNIGaS dlistcdMplledtp ldsni esstw)e;

| eyels that are | ow enough tg, ensure that the

el g‘&lrlicé’nrf‘i SHEEEYEd Bét weet e ITHS PP HIGH 2t
vobtregeuaed lelve lendhesuraa-eENVGvatergnnd goaireniraal tldoe st he
not_-i_gni t. di S t hat | [ rh the
ou éLee%[Ertl% %1%1%“2:%%%%&4 %e@veerbd:k%;{:rda l-'*SEtéJ ﬁl.%h

operation o e source. source that
selvedtedemasid rrdee ancligegpieh| BNV @it fppesired pictsantial does

pot,ent iig,:nfifccleO%e dti%cﬁ%\%eenqlﬁﬁeén%p tn%&f:%cﬁng% iﬁge s agar@ae

is the erence bet potenti a

an®UlRedpeperttdrrort fdie fsideat e. The accel erati on
energy mhel Remreentdheld 66 2e1sitely nistd heolivgessible to
applied to_the sub%trat,e. 'gllé_% %% nt kee-co S ion
pr 8885 Rakd AfEn BaFent 1gdsi % or° t4%F
acceleration energy is the difference between the
potential of the plasma and the potential of the
substrate. The acceleration energy is then controlled
solely by the voltage applied to the substrate. This
point becomes predominant when it is desired for the
acceleration energies to be very low, less than
500 electron velts (eV), as is true for microelectronic
applications.

For applications that require low levels of metallic
contamination, such as microelectronics, again, and
processing items for medical applications, the source
must not present any contaminating metal element in
contact with the plasma. In the embodiment described, an
RF source constituted by a quartz tube is associated with
an external RF antenna ANT and with magnetic confinement

coils BOCi, BOCj, as described above.
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accel eration energies to be very low, |ess than 500

el ectron volts (eV), as is true for mcroelectronic
applications. 30 For applications that require | ow

| evel s of nmetallic contam nati®n, such as

m croel ectronics, again, and processing itens for

medi cal applications, the source nust not present any

cont ani payi pgaskbabeplet®ing BpetdeAtanMdd il anted.
plﬁéna. In Ehedgnbo i ment described, an 35 RF squrce

con8t Pt GP8d by “RRGuart? Pub@SEOVSs SEEIFEPWTHED &F Nav Oa:
exHer nal, REFantByma ANR,anBHHW tiHmggH) ¢ & ohfdqubdeptecursor
coj BOCH s j cli . e ny . .

pl S{é?rg gglngflg _thHz?Sp’egO%Zsa{ c%oﬁldlbcgbé)%%?%n?%é Th & et d
bePHBAETEPEM atgasSespprppadatsotosuse as thizrmed, evaporation

Ar gvBE8m $§H@5ﬁﬁ§?§%)zﬁ§'ashgﬁiogzﬁﬁtﬂ%%§‘ﬁﬂdjsystem.

precursor ~suc a solid_precursor.

14, H2O, or ) .
Wth a $8Fi BeEnprepfr dBP1antatdonopedpa e donisater
the&mpkiséapgéaﬁbamca§y§tQ@E@Bﬁ@&@th@SkoQ&d%ﬂH§|ﬂ8ﬂr or
rc_system The nmethod of inplantation using

caéggde g

th |ﬁp? AEEP" conprises periodically repeating the

fol | ow ngaf eneger off chergtiageshel@apacitage COis (while the
ch j packt ot ‘whi l.e. t I SQ

AP Aa LOR-CEPRERT Ol p R B Brkl] TR RERRe R tEDe
ungePerabpschtiPgeniolt agdirshobpoei Nedtagestiagebshined;
igniting fhecphaspe Wghehihg tﬁthQB% a WRSRH R& initiated
vol t age of the substrate reaches the dlscharge 15

volReldet N8| ¥edtpfg PhpEBENEELEETRRE BEASRESI §hgodischarge
| ongetageti sihee the capaahhee GBStHeSghakeBsS is no longer

LECELI pual cacabate,of hRchergng. Lhe Sabaction,
during whachtape ofhéathhbegongsthxt enged;itandC®@, during
aare R EELARAL 0k "0 BECELPRER, (AhgT obRanblubiPg e
Ie%@?%t%fb?¢ﬂ@65tﬁétﬁﬁg@daneedof the plasma is again
infinite andcthe shargingqystagengapnhe Esishsr ghedn i@n
OPLALDEL 2 WhEY 2% S g 0tEhe"R0h' Mstea for the
desired length of time: the impedance of the plasma is
again infinite and the charging stage can be reiterated;

* an optional waiting stage during which nothing
happens, thereby enabling the repetition period to be
adjusted.

During the discharge stage, which lasts for the
duration of a plasma pulse, a plasma extension zone ZEP
constituted by an ionized gas cloud forms between the
source body CS and the substrate-carrier tray PPS. The
particles strike the substrate SUB for implanting with
energy that enables them to penetrate into the substrate
SUB.

In the invention, the substrate-carrier power supply
ALT is made in such a manner as to limit the charge
effect. To do this, the capacitor CDS presents

capacitance of small value so as to cause the potential
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25 happens, thereby enabling the repetition period to
be adjusted. During the discharge stage, which | asts
for the duration of a plasma pul se, a plasna
extensi on zone ZEP constitutedOby an ioni zed gas
cloud fornms between the 30 source body CS and the
substrate-carrier tray PPS. The particles strike the

subst eakesHdBtiatel iRl aetiurg Wridyreerare) vt hat £Raliles that

themt enetrate into.the substrate_  SUB.. In the
n9BnELORE Ehe 26ghs LB ATH SPERSISF IS AT AEpTe-
IS nadeENansuhbughnaBﬁag aspm@addﬁglaﬁma clargs to limit
ef LREL LnlRqdOtFRLS, f&%]ecg)%%'feﬂ{ r%%%iﬁ{sesfpﬁtxscicularly if
capaC|tancg QF small" val'ue so as to causé the .
potBat Parengiadf ofh&heulssibrdratieo isevigry pesftdss vBining

totﬁeY?EB@ebgaRasi%h%h@%%ih. 2T RANIIRE T large
capaci tor-di scharge stage. Even though using a pul sed

pl S8RACIEAYES to Iinmit the charge effect, the probl em
r emai nswhpar Useubasl Yapbhcibtdrhe fpehentli alapelcitdigice and a

bstrate_i t. ' th .
P R S
usphgnameapaorctar:0f snall capacitance and a plasna

pul se of gyftiel gal ih‘f‘ﬁ%hpft el Ahow ng L0 phepanena ; o
occur: at the begrnni ng~of the pdlse, 't he capacitor
i schakgegdedthehpopensaailalbfotheheubgisatat &9 $edetbypyrhe

thecivabtage Laivwh eRet RaERARGH Qs IchGRRIPeGn@he ions
the ionS are accelerated towards the suljstrate by the
ne@ﬁﬁnﬁ§ﬁ?é§ra§§ddé§@ﬁ?§§dtQ@o@@PStFﬁéevéﬁi56@’é%?%%ﬁ?lsm as

t haesernbeal apefethe capacitor drops since it

0 Schal 9581 8,1 AP 2RI, 2D ADRA LR T capaccor

potienpeakinthke iposiitiche rgear datbhahehad admaaceurul at ed

ot " oSl 020085 OEAREALE 1) SLEhEih U Hdtein o

el EBer dRYeBPipRePpEasiarly hitbenporisiivee shiegspadiat vas
accumulated on the insulating zones generate an electric
field that then becomes predominant and attracts the
electrons of the plasma; this neutralizeg the positive
charge and eliminates any risk of arcing.

The neutralization is particularly effective when
the working pressure is low. If the mean free path
length of the electrons is great, then the electron flux
reaching the surface in order to neutralize the charge
effect is itself likewise considerable.

The conditions necessary for establishing this
mechanism are thus as follows:

the capacitance of the capacitor CDS is
sufficiently small;

the duration of the plasma pulse is long enough to
reach the inversion potential before the charge that
accumulates on the surface gives rise to arcing; and

the working pressure is small enough for the mean

free path of the electrons created by the plasma source
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charge and elimnates any risk of arcing. The
neutralization is particularly effective when 25 the
wor ki ng pressure is low If the nmean free path |ength
of the electrons is great, thenithe el ectron fl ux
reaching the surface in order to neutralize the charge
effect is itself |ikew se considerable. The conditions

negessanw @he@s tabliesiln@ Hehishibs3Q-JRE Rani i @arel dihust
LlLows: the C%EF i.tance of,thetggﬁaC|tor CDS Jj s

P, e e SIOR Mo b @35 ARG and

I Sibaagpereaegh tic theaehdllesurever sion potentia

b.Gf ore Sag}e wtcslg/a%%e .e%%&)l:? Y %u%ﬁ.}?%n%g taqean’?‘elggx%c %an be
gi ves rise arcing; ~and the Working pressure is
smabHbpsrdugh for the nean free path of the el ectrons

creat ed .by pthe 2R, SQHLe Ll b Aldd RemMyiGyg in the

reach the substrate wi thout risk of collision an
r e€8RBEN&LCoR ik RTERE &85 ) miice&uiés and i ons present

in the enghesdigatBriay @ff e MpYl&snhediddd QWd) in the

par anet ers can be adopt ed:, the capacit.or S has
caﬁﬁggfeaﬁi)e HE & ﬁg?%ion Mhe 20, RFE 55 'Ycolf”art%%s 1y 20 ps
totb BBD uhe duration tp of the plasma pulse lies in

the rang 0.1 500 , d.pref ly.int

range 20 ghéldhig&%éggégtﬁﬁg'%h&ngfgaqsgyfé%EjGﬁﬁ% of

t heensmatkedx ingéher ded aint etrhd liggplianttdre Itagwd m2the/ to

ranggo- 20 (Vhh@ ind@3sY ot %?ﬁig‘ \géefd%p%d?o'&rﬁ%éj%lﬂ& of

on the anmount of positive e stored on the

i NBAFAtiNG £haggeortrred o Slsstingudpt inghegones of the
el ggbkicgakelnpedance Zp of the plasma generated in

Lhe pulsechbes bicilie fange 0,49 1o 300,40 (U,
sogeneyat2d inheheobudge Resdah téreedamnge 3 kQ to 300 kQ
geQ%E%EOEmEEQEnEQ depends on the adjustment of the plasma
gource) ;
the voltage V,, delivered by the generator lies in
the range -100 V to -10¢,000 V, and preferably in the
range -100 V to -5000 V;
the working pressure within the implanter is less
than 5x10-3 mbar, and preferably less than 2x10-3 mbar; and
the plasma pulse repetition frequency lies in the
range 1 Hz to 500 Hz.

The value of the inversion voltage V,,

+ Ccorresponds

to the value of the potential to be reached during
discharge of the capacitor CDS in order to suppress
arcing.

The value Zp of the equivalent impedance of the
plasma depends on the density of the plasma which in turn
depends on the pressure.

It is assumed that the current recharging the
capacitor CDS during the plasma pulse is negligible, i.e.
that the load resistor Z in series with the voltage

generator S0U presents very high resistance.
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the range -100 V to -10,000 V, and preferably in the
range -100 V to -5000 V; the working pressure within

the inplanter is |less than 5x10-3 nbar, and

preferably | ess than 2x10-3 nbd2, and 25 the plasm
pul se repetition frequency lies inthe range 1 Hz to

500 Hz. The value of the inversion voltage Vin,
correspamdss M@déysaﬁytﬁhﬂﬁngtuagmﬁgmuipﬂlse)ﬁmx the bias

?{%H%% ur‘) ngt dl S r1].1‘?}:r1'9“3c of a a“afl.uceapce}{:lt‘tz %&@er than the

su@ arci ng he val
equnoxlala@ﬁt \ﬂlgméd:emaenm‘rttm tﬂi@am/dzslrmmmronf Tue:
density of the plasnma which;in fuyn depends on the
pressure. It is assumed that®the ciifrent rechargi ng
the 35 &dp&di t&R2LCDS during the plasna pul se is
negl igible, i.e. that t\,h§ l.oad resbsbar Z in series

th t_he _vol t age ner ator. SO8 presents very hi
edtstmiceve 3 i e Ao T ] e o7 i T e
f oriulrlae ibnaspvalft age YREEm0 p’LEISH rartdd taae/amammdratvame of
gr% I&%‘lt I?n%e \é{)/llfagjngnn\&}j inverting the

|on Iec ron 5 Gven that: Vpla =
VP, e-tP/ZP. C |t foCI/OWS<t hat (thelnéNa,m/&ng)hl p between

th%h@r%' Mg 1 QR 1200} R 1 Qfr 418 Y AUl s and the

maxi mum val ue of the capacitance Cis given by: 10

Cltp < 1% @Zp Hhepafamevppramdad q it stearks Blpsma pulses of

naﬂ@h@'db@@%@dﬂ“@p|dhdﬁbﬂr&”&ﬁﬁﬁéﬁﬁﬁﬂ”dﬂ”éﬁﬁfﬂtéhﬁ%ﬂﬁ%ance
%sma pul ses of long duration tp and/or a capacitor
of “smal | capacitance C 15 Wth the foll ow ng val ues:

ion fluwithyvehs dollawiage WAlnes: - 60 V; vol t age

delivered, I%Y‘l tfll%xvglntv%%esl W z3.tta1ge qJ - - _—lé)(p%;\/;

inv

- voltage delivered by the voltage generator SCQU =

-1000 V;
electrical impedance Zp of the plasma = 100 kQ;
and
plasma pulse duration tp = 100 us;

then the capacitance C must not exceed 350 pF.

The invention alsc seeks to further improve the
performance of the substrate-carrier power supply ALT.

With reference to Figure 2, in a first embodiment,
the substrate-carrier power supply is in the form of a
tray power supply ALTi comprising a load impedance Z
having a first terminal connected to the negative
terminal of the direct voltage generator SOU. The second
terminal of the load impedance is connected to the
substrate-carrier tray PPS and to the first terminal of
the capacitor CDS whosgse second terminal is connected to
ground.

The load impedance Z is often a resistance serving
to limit current when beginning to charge the capacitor
CDS. In addition, if this resistance is greater than the

equivalent impedance of the plasma, it also serves to
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el ectrical inpedance Zp of the plasma = 100 k@ 20

and plasma pulse duration tp = 100 s; then the

capaci tance C nust not exceed 350 pF. The invention

al so seeks to further inprove ttBe performance of the
substrate-carrier power supply ALT. 25 Wth reference

to Figure 2, in a first enbodi nent, the

subsiiiat ecedai-gehgp@fet heupplpyacis drn dulid dootheofplasma pulse

. |y _ALTi LSl | oad | d z
hadlRG AT APSRCPAFRInSC EORGUREH Th RSN Ve
t er mi naFouf at hgpdicréc pleshbagepgerecs @qu8QU.LOTAH0 k2, the
etminal I t .
T TRE ZSEnerPare. BAF e day PRS dnd Lo thET Ly T £

t eRAPRak L s dpsatitasicend HES CapadeP¥ &9 nk$ such

| stpaaneet ed HOscHROURE: alh@skoddripIRedancets die et a
a r$5|stancg serving 35 to limt current when
befi-Ari"AgPtoSEhar ge the capacitor CDS. In addition,

i f thisThespatraneeers goaabelyt haed He téduw walkerliment are
inggd@ggfogg-the plasma, it also serves to 13 |imt
recharging of the capacitor during the plasma pul se

when it i pldesir densdtdi Syhaggént rbec apagiet drof Fonsaper

t ypi TR L Ape gal 1o, 400 . load
e o B o e 5 6 1o 5

2000 kS2.P¥RemaapHértaftE@asfiofhd vdagadint Shecoange sifchks to
t haboi si:s di scharged al nost conpletely at the end of

a | asma_pul se. The paraneters cogmmonly used in.this
enbodi menfPSARSNGY PG| PURSE FEPELHASRE dedt Ly [Wing 2nge

inltHe tangek®@§ ions per cubic centineter (ions/cnB)
range 15 S0tk Hop EsTiR ARty tor L ep gl gibar to
i 819K whermange 15 1 Hz to 3 kHz; working pressure
lies in.tBg.rangR . 2xk0; 4pFbaio t 0y , pH,, AsH,, or Ar;
load impedance Z constituted by resistance greater
than 300 k&;
capacitance C cof 500 pF; and
bias voltage lving in the range -100 V to
-10,000 V.

With reference to Figure 3, in a second embodiment,
the substrate-carrier power supply is in the form of a
tray power supply ALT] comprising a direct current
generator SCC having a first terminal connected to
ground. The first terminal of the capacitor CDS is
connected to the substrate-carrier tray PPS and to the
second terminal of the current generator SCC, while its
second terminal is connected to ground.

It is desirable for the current generator SCC to be
inhibited during the plasma pulse, or in other words for
the capacitor CDS not to be powered by the generator
during said pulse. By way of example, it is possible to
provide a switch (not shown) connecting the second

terminal of the generator SCC either to the first
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5x10- 3 nbar; gas used: N21 BF31 02, H21 PH3, AsH3, or

Ar; load inpedance Z constituted by resistance greater

20 than 300 kG capacitance C of 500 pF; and bias

voltage lying in the range -1004V to -10,000 V. Wth
reference to Figure 3, in a second enbodi nent, 25 the
substrate-carrier power supply is in the formof a

tr aprpdwe] sfpplhe Alalaciongf ICDNY(Hs He@etilted r&fdve) in the

ener S havi 2 flrst ternmnal .connect
gr%%n%%%he%ﬁ rﬁ\iat TS T hpad flcg} (%gsl’% terminal
comiedt é@ﬂl@uah@%u(bmtr athewoar rdua:rntg &y pﬁ%mcpubseghethe
30 seeernrd tleeriiingl Af dhe Yy éﬁg AENRL AL cféﬁﬁécéga'é%

its second termnal is connecte to gro
deSEPaBCe f SdViERE a@RTERLY gdiferidt grostd ke e make use of

i niihki tethitutl Rpdde HlRSE didsi®leProd nndgdweéhw@lfs

for _the capacitor CDS not to be powered by the
gedEMat6r 35 ‘during said pulse. By way of exanple, it
i s possiiblea tthe ;mmweiﬁ Yesrtatoo rsuc sihaovmﬁhlblted the

f th
CORBESH] B0, EhS G0N I ©1 10, AROLANOL S o e
(aplaever pvddcaloade ) Hen mehva muath semwee idfareceplstmnt inues  to

pug? lﬁo else to the first termnal of a resistance
(no own) during a plasma pul se, the second

termnal of the resi/dtarce beiRy oihect®d 1o 5

ground. TAGV gakAGRRUISY cdnindrd PRBHD i@ tthNPKSHRE Rint are
t he |§hg?|t node that is provided on nost chopper

gefBr aPorS§¥SWien the current generator SCCis
i nhi bi tedpltbea demed trvellgtimanshi pHeetrsere t18 AbRALNYRE to
dur gtd %I’thgc%x the 10 plasma pul _se and the maxi num
capamtanc donti nues to apply: Ctp < -1/ (Zp.In
(Vi n, / Upsplpsthhae ppdsamdiers icominring dsedhen tarige 15 us to
en’gggi pent are as foll ows:
frequency of pulse repetition lies in the range

1 Hz to 3 kHz;

+ working pressure lies in the range 2x10-¢ mbar to
5x107°3 mbar;

* gas used: BF,, PH;, AsH,, N,, 0,, H,, or Ar;

capacitance C of 500 pF; and

- bias voltage lying in the range -100 V to -100 kV.

The implantation method using this implanter IMP is
analogous to the above method, apart from the absence of
the load impedance Z.

In this embodiment, a current generator or capacitor
charger is used directly, and charging is stopped once
the desired voltage is reached across the terminals of
the capacitor. The advantage of this second embodiment
lies in eliminating the load impedance Z which
constitutes a power consuming element and a source of
weakness for the machine.

The invention thus relates to any generator

associated with a parallel-connected branch. It consists
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15 plasma density lying in the range 108 ions/cnB to

1010 ions/cnB; plasma pul se duration lying in the

range 15 is to 500 s; frequency of pulse repetition

lies in the range 20 1 Hz to 3%Hz; working pressure

lies in the range 2x10-4 nbar to 5x10-3 nbar; gas

used: BF31 PH31 AsH31 N21 02, H2, or Ar; capacitance

C din YGHRcwindy 2hid sl Telgeotandlg td 4 heidfange

-100 V t% 100 kV. The inplantation nmethod using this
|rnﬁ 9P i s anal ogous to the above nethod, apart
fromt h@rabmmto,f theheptt oerdcy et armeorZlaty pinss PP and

enhedi_En ]gﬁp o]

charger I'S usé%ﬂ%lrec y,qéﬁﬁﬂh%g?bﬁﬂggf%ﬁég%ﬁéﬁ% %ﬁ%eafter
t hé dadista@ bl dass har elherd ot the sbstrale-earrier
t he .Gapagig or. The advantage of this second enbodi ment

lies in eI|n1nat|ng the | oad i npedance Z whj ch
const i t (s PRISHAEPIGHR AN & et rdeRfip sl s Rrvered at a

35 regrlotasapdaicyt kee maxmewenegm@zrtrwem}w)n 1 huss .

€121 e2 e LSS AL ASFOELAL e WAL B on che densicy
r estfr itdtel mg asiss, par dllelbimancil tage, samglen the frequency
pp o g ALAIMPRE b PR e S RS BBy

PP and achieve the | osure
ENVISfteayt ars qul ss ((iedicidtieorsUB tHis Buareipl aeam lom 3dle by

su%atjﬁ@,tten@artrﬂeerpuﬂsr@&éﬂﬁltﬁ% il sk Pl aagm ﬁgé‘]f&ﬁtlng at
IS eneral powered at a _radiofrequency of 13
nmeg hé&StVz )ranﬂﬁ%ovﬂﬁaWﬁ%ﬁh|QHﬂ¥ﬁﬁQuq%ﬁlQﬁu?%ﬁnShould be

depends ten 1td®e rdensidyr iMpleindihey plasson on, thee bkasge
VOIEﬁ%} nd on th frequency and the duration of the

plg Eed. Hor 2 irOmary i nstantaneous

condi ti dﬂns, ntimg e nerlfuec dioheclsetsdlystrate voltage depends

firstly on the discharge time, equivalent to the plasma
ignition time, and secondly on the capacitance of the
capacitor.

The maximum substrate voltage depends on the charge
on the capacitor.

An additional characteristic of the implanter shown
in Figure 1 serves to implant uniformly when the
substrate is of large size.

As mentioned above, the substrate SUB lies on a
substrate-carrier tray PPS that is generally in the form
of a disk that is rotatable about its vertical axis AXT.
With or without rotation, if the axig AXP of the plasma
source ALP above the substrate SUB is close to the axis
AXT of the tray PPS, then plasma diffusion will be a
maximum along this axis and will present a distribution
gradient relative to the axis. The dose implanted in the
substrate SUB will present distribution that is not
uniform.

If there is an offset between the two axes AXT and

AXP, then rotating the substrate-carrier tray PPS enables
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adjusting the pulse repetition period. For inplanting

at 50 keV, the range over which current can be set

should be 15 1 Ato 100 mA. For inplanting at 500 eV,

the range should be 1 pA to 10dmM. The m ni mum val ue

for the substrate voltage depends firstly on the

di scharge tinme, equivalent to the plasma ignition

ti e mﬂ;m&ilmr’cd he>wapasi dtenee ©F tihe &20is AXP of the

capaci tor._ The maxi ubstrate oI a epends _on
Che Aot he T Tor (S e B Eace sus
chariddt eriest |pre:a‘enmea |dqcﬁha:rut}mtB$mvwn wini & gumefgrmity is
Ser%%éfﬁ%féﬂifig? Jégrny when the 25 substrate is

of large size nmentioned above, the substrate SUB
| i es on e siffaqtdrensss ek this PPgemdias sheen verified

geneyaldivi iidbid %ﬁ&r@héﬁ@ o] Sci(latrﬁ@ieﬂ' Sof 3@ aRhe in which

about its vertlca axl s or wthout
r ot&¥S &FSULt ik ngh &%@I@%‘M}ﬁé’%‘-’r AHNBOEQ i cee 9§ p-han
agaves%t Imelggiéusrtpl@trﬁzlfp@ BIS, @;t?seot evt |31|@1|da)8.|t3 10AXTid®ths /cm?.
the tra as usli on W
g CHE Enre e 1B i i idhtion it dpy DB BV
gr a@lr@tserlelca:ted/efdro ttlrtmtramcmcfﬁtea dmmrenpl atmwe@rtmeless
th I ra t

@Lt um fo&)%sgiil\@l’] t!o H.J.ess@rgxl'g%ﬁtrlxgé’l en i 6t§1ments

not 3 ere 1s an set
axESVEXEdamy tReP inveer:irqgt-at ifiy Ralfﬂ”etlsq}b]sftlf'at@l}édﬁ@ﬁ%ﬁ’

tr Qe RPSHRIPRIAS Bk g%eac%&p%f adfu = i RYVShs T\irqlthout

relative to the axis he plasma source.
doS8 M PEYIcEE ithe RERsb <t dthe SO SR |1 ¥RAE R sent
a distribution in which uniformty is considerably

i mproved. 5 The effectiveness of this system has been
verified for silicon wafers having a dianeter of 200
mm in which the resulting non-uniformty was found
to be less than 2.5% when inplanting BF3 at 500 eV
and at 1015 ions/cnR. The enbodi nents of the invention
descri bed above 10 were selected for their concrete
nature. Neverthel ess,
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it is not possible to |list exhaustively all

enbodi nents covered by the invention. In particular,
any means described can be replaced by equival ent
means w thout going beyond tha7anbit of the present
invention. 17 CLAIMS 1. A power supply ALT, ALTi,
ALT] for an ion inplanter, the power supply
commjmfimg an electricity generator SQJ pI aced

e LR S LB S
a tﬂ’@”aﬂdv@r tmem:dly | G dom iswel 16 reTe o ek thet aveien geamelrator SOU

SUBSIAL A 4 (R SR ADL O ol N BONEE gycuna .

ha§heca?p'%t@11 o lyt fughahgrmpising 2. ca@w@@r CDS in a
SURRINA 18RO AGEH O U@t iBe c AL ErhZefedn 4 Nat

said paraII el branch corrprlses sai d capacitor CDS

onlSpbsfFafe-LagFiat Qi PRE Ui FPHS F ai hRe Rewer supply
cl &ging crﬁr@rca;aﬁmezcﬁdm Ftl'lahﬁtsaSﬁi HgeNEI b OIChS las

vol ta ener at.or, ALTi it includes a | oad
i nﬁ?&%ﬁcl gdfqen fgelrel T '#H"é? d%/\ﬂ% 20 4. A power supply
accord| ng to claim3, characterized in that said |oad

gp%m%&SOsﬁ%%l a[ci:sdpxzch&ﬂbcecé Jfl%rhnl t&?afé‘é‘@@rlzed in

suppl’y according t
cI ainhmts %rldclﬁeanﬁldel Ipragidr e ZRRe |$ﬁ1¢1a¢am¢@1tor CDS
voldrage delivered by said generator ALTi lies in the
range -100 V to -10,000 V. 6. A power supply
according to claiml or claim2, <characterized in

t hat, saipbwganenaimlly idcdordiieio L gener adorcPdh.2 7.
[ characterized in

claim 6
AT T RE N ARAD 01T i 1, CHIF Yeor s of ST os
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4. A power supply according to claim 3, characterized in
that said load impedance Z presents resistance lying in
the range 200 kQ to 2000 kQ.

5. A power supply according to claim 3 or claim 4,
characterized in that the voltage delivered by said
generator ALTi lies in the range -100 V to -10,000 V.

6. A power supply according to claim 1 or claim 2,
characterized in that sgaid generator is a current

generator ALT].

7. A power supply according to claim &, characterized in
that the voltage delivered by said generator ALT3 lies in
the range -100 V to -100,000 V.

8. An ion implanter comprising a power supply according
to any one of claims 1 to 5 and a pulged plasma source
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to any one of clainms 1 to 5 and a pul sed plasnma source
18 ALP, and characterized in that it includes neans
for ensuring that the duration of the plasnma pul se
emtted by said pulsed plasmasource ALP lies in the
range 20 s to 5000 s. 5 9. An ion inplanter
conprising a power supply according to claim6 or
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sai'd current generator SCC during said plasma pul se.

10. An inplanter according to claim8 or claim9, 15
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governed by the following formula: Ctp < -1/ (Zp.In
(V'ne/Vps) 30 13. An inplanter according to any one of
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PPS and said pul sed plasm source ALP present an

adjjyst ab| q.nﬂzflfeﬁ?ttelbeéé’éﬁae.trhir{é]eéé agﬁ(fsone of claims 8 to 10,
characterized in that the working pressure is less than
5x10-3 mbar,

12. An implanter according to any one of claims 8 to 11,
characterized in that the capacitance C of said capacitor
CDS, the duration tp of the pulse produced by said pulsed

plasma source ALP, said inversion voltage V, and the

inv’s
voltage V,, delivered by said generator ALT, ALTi, ALTJ,
are governed by the following formula:

C/tp < -1/(Zp.1n{Vy,/V,))

13. An implanter according to any one of claims 8 to 12,
characterized in that said substrate-carrier tray PPS is

rotatable about its axis AXT.

14. An implanter according to c¢laim 13, characterized in
that said substrate-carrier tray PPS and said pulsed
plasma source ALP present an adjustable offset between
their axes.



