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A rrerr e rerverrverEver e 1 *159159* AN
| ON | MPLANTER POVNER SUPPLY DESI GNED TO LIM T THE

CHA e present invention relates to an ion

i npmmmmmﬂm supply designed to linit the charge

effect. 5o ffie field of the invention is that of ion

inplanters operating in plasma i nmersion node. Thus,

| 03 AN NYPLIANTER rpcavlmkﬁirr;&ge mb INHIS TO 1 Lmnerhsn'rm

t In a plasma and In ifasing it wth a
%L@sﬁf%ﬁgg in the range a few tens of volts to

a few tlénres ;xrfesleritowai\ztaltmar( genlertadd ytd ess tdrandfitanter

k r t ct ' C of

aceno SR RASNE A L I T sk (e
subst r dthe fhisd degdft heo whiat iansi et atfe 3en implanters
defrrirEned; by, Jineida aGeRl Al AbRNer Bhud T AgPeNdsi ng

firstly on the 15 voltage applied to the substrate
an® Seddhd@ )?Uc?r'?ttwe rcéfgﬁécsttisvelrha"tni‘j?eé%sﬁg tHe i PHstrate

arch ef gl%nwléﬁ{d atre. blﬂmr@mctemlnﬂi iDmeafat I andlethge, in
at B ends n the do(sfﬁ gatt is expressed in terns

r?ur“Ft“f1 of | oﬁ“’s Dt T it (Fhb)°© faﬂﬁl]o%VOIts
t H@enqna&ﬁyathaﬂs déptrh. 1 (X0 KROr, ricasorerassonciadace et h

t fg S t
v%qteg&ﬁcgs%%g] gi an | ocﬂ‘: s eatﬂ | sq’g'lpglatrg% %oﬁj%
rPéaﬁH@sttrOataéfdsTﬁél%cﬂlé?ﬁqraﬁte di fference responsible

f Or acee|LrRiJuH dPRh tanardls tg&e&t&% rad Qiétsextnhﬁled by
difference to be found across this 25 sheath. The

IR GICAHiSE SO PR f urfdt 1P B19] i T Stelat it it
t e 1Chided-dpangrad rcd awe bsubstdte \And ?sedcﬁlcﬂ}E M leis
R T T L U
pmoewuaralratlﬁdrer@]aennﬂﬁrmsﬁgh attrmnsshm:temdsartm the dose that

1s expressed in terms of number of ions per square
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:

/
j _ 4 . (2 )l 2V8/2
c 9 [0} M SZ

where:
j. = current density;
e, = permittivity of free space;
= ion charge;

e

M = ion mass;

V, = potential difference through the sheath; and
S

= thickness of the sheath.
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LR HLD Vil el vl *@0002* 2 By stipul ating

that the current density is equal to the charge

passi ng through the boundary of the sheath per wunit

time, ds/dt represents the displacenent of said

boundary: 5 ds 2s? u~ dt 9 s2 In which the expression

So is @yV@;rtlh_))ulatliZ'lg— thatsa H EQ¥Qere: r&aﬂélt@eiﬂg equal to

er s at _ug = Vo/ M _.i s .the . char |st|c
o D80 TP e st v AL T TGS (O R Gt per
pluasira t ifiee  tds/chnesprefsedrites sji&atdns;slaecsssrmtatceij Sald

I th the applied voltage, the density of the

g?%@#? %%1 the mass of the |on§ The equi val ent
i npedance of the plasma, @i ch?$5 wonditions
i npl antation current, is dtrecgl y?proportional to the
square of the thickness of the sheath. |Inplantation
cur r entInt s ate dhease neersi qquisgkliy wheent bg: sheath
becomes larger. After a certain ampunt of tine has
el apsed, it is 20 necessary { njnitialize. In
practice this is found to be\essgntial when the
sheath reaches the walls of the enclosure, thereby

stieppieigigt hender radatden mchamgém,/wm p@ defet o

Sk e hae L XoLeme aloste g WBLAILEL e gnaicy
swifstthst @ lwisrae keepi ng the plasma ignited. It is

Lrer el SO, MSGERINL 9 AN A8 SR AL S sy

i Fpitanttate ePpldgsd red tassel dihat idsms ignerafy the il amma, and
st-al! &28% RISSHY g.0o@aNd consequently it

The equivalent 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
necessary 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 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
(A) to 300 A; and
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30 is appropriate to satisfy the follow ng
specifications: rise and fall tines less than 1

m crosecond (s); high voltage stable during the

pul se; instantaneous current yYery high in the range 1
anp (A to 300 A, and 3 ability to accomopdate
arcing in the plasma. lon inplantation in plasna

I mer Si-Orabm(iQyprtQ:S%[ttc%n@nod‘aEtré @lﬂ?clrﬂ@tz@r e plasma

dr awbacks. .Firstl puI sed vol t a povve up
6 vorPH dTERAANER Ot &l TRy I Pt Bresents 2

didee:tttazjmfriurrejme odh drtahe:aqﬂasl ity of the i rrpl ant atl on
perf or y 0 of . th
lﬁ%st Secf I?’l%.g(i'l Q}élrl:ua X p?c!’v?esie}(i%p;ajbﬁ are very

pl asma i'n é osure gives Tl 0 Uun r
s ieap egfsfiaet, s oft@rtﬂr«ﬂeéd@n@mi imve B degtctdalriflarae on

t @ Hhersuhsty e Hhe NS ©d SAARGRM, gi ving

rise to a risk of netal contam nation of the parts
bei ng PECCESEYd: Hifd CONHAGR e &Sl o @fcrtééﬁ &fasma in

Whiheh el Rairealdivad afilge tfoublRegmabile side effects:
m croel ect rgnl g rSJgpI i catl 0ons. 15 I n order to reduce

t hose si &&% SN E bl i er  Varian has proposed
a pul sed helads ke lprveoess treeftdre et ragse ;pl asma dopi ng

PLAD t t
t(he | ZJUI‘ @1% §[Hc?ace ang‘s‘és%zctq{a{n&%% Tg;cjhvt V}"C%%_flg 15'561’lSk
( 2E0Me tepy geaddiTHgs tofort fek \mhteh mqmth@rm mymessed and

wor kshap g ea%'ﬁ’&%%e%ﬂé%féﬁﬂéﬁt i dPBlde -
2001 ,. Gremi France, June 25-28, 2001" publ i shed

by &P g sgne 18 Bigraeleiroic annliGaEions.

dOpI ng Ifrprortdaa& tfoattrejdiﬂ:tel dh¥e Wildeaa-esIRidta the supplier
rl on§Ia tppo 2. d236 ndngﬁaﬁ D. L%nobl e etfaal ‘44 to
PAhAEa r?@featf‘vé)ﬁl FarrsiEt s WitHh i asrd
d@p;l Bg'asmep Aoz 2 66 LATHat rm‘taktodaxa:lcsa}ss:ansmhetss:mbed in
bicge) NG-ttihe SUBF 3 § ﬂrfélh'ﬁ{} r eat ed ea?c\;e\%le%s the

Nevert hel ess, the el ect ric

slsshrgleosnd Nohe 1Gourtd 030 diRs@agesdengs wft ddie At iy
| i nerablaes drite RIASEhI die plRidneehastie fdrelitndidfifSation

ar%&ﬁ% th%OO%RSt%%eno abl%;;ﬁg@l 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. Lenoble 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
associated 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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to be accelerated and inplanted. In that nethod, the
pul sed plasma nmakes it possible to avoid sone of the
above-descri bed side effects, but the constraints 35
associ ated with using a high veltage pul sed generator
still remain. Furthernore, the characteristic of the
pl asma cannot be separate fromthe bias voltage. As a

4 rede@Sul t ,tHeh%a@ﬁrHenGLsi S0ty 8) YWreteSagatlid i tpresents a
preaiqts a s 6516 of. accel.eration volta es

i 1 fach rF 3 I A S @S th ‘“ﬁaéfs

I eh(ffulwi:stelt\oeamgl@rftorspa?xgem asras.dd ridgi ngeral themselves

di.ff US patent No. 5 558 718 teaches
appa?%?ﬂé fggH%ﬁmd for inplanting ions having a

sour ce U@flqmlas@s}ffﬁr@tnn @PHOAAENt &S e teppatttus ddds 718

Nelakane agpyahR! tage aOlfHeS:@lchrf%frathr\’plaHtﬂ@(eﬁadés%avnlg
of a pulsed plasma source and a pomer ener ator

16 FOMLFS &L RidiisiSant Wit dg& G Us i W@Had?agtéts does
V\he;m_ shieg o atﬁ%ﬁn tmg%tgsed ; tﬁiﬁl}}sé %ﬂéﬂe&%t{&hﬂh cth Mles use of
nc provi.de a capacltor

2o pRIRR D 1L QU i b PRGN thae
pdﬁéhh@ramaI¢dﬂa£thmmohyaga%ﬁan bmauxngtthe;target.
i mport 1 t oIt I d r get
o’ o S 2oty TGN AR AR sl i cbents,
s PadePasisr $rapch f}i?é’qu{d@éi Mlmb @f James idragathe@tby

I '('Eﬁlp%%tl%ta'n@% 8R0S R NRY Wkl LA g6 achHAH @I ng, on
at.i ng zones of the substrate (surface

ns
oﬁa&é‘é 210 Wil thE RYWEEH SSNEE 381 1Fd NS fidcd,S important

d&mSIth%d vRQltyargey &ppﬂli@hi as; phtet ddARegrapie dLYtihle as
X % phenonenon articularly acute in the

flpéD?SE *of “m e g orﬁ“}?sl i ‘ation of
char ge Flieadd vt,0 téne Urcoat rfdluxedf iincreasedted ey

P Qﬁ'n%ﬁta'n%la tqfont hes@id neulRldiRg %0 %@1%1 roe e NG 4 ing on t he

potential difference between such aninsulating
DRI FONE & e T INOSTHE Al Hgsehescales,

Clilnfsugalt iy ehelsd t savrelteet 6 Rl | Hegdditied fgﬂﬂymers
| ead to | ocal struc |on of the sub tra

protTe ASa SIS AL EF RER G L8 rul-ati/on ¥ EF‘jBG’enomenon
char gartn codrvdnt isanale sor cald ed €1kl Gt euirdreril'ectronics.

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
caused 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 gunssto neutralize the
positive charge 35 caused by the inplanted ion fl ux.
Nevert hel ess, that solution cannot be applied if the
swhsty at &dg&tﬁiv@@dﬁl Wi it e negat iahtﬁilfﬂjgi’h Vit adesctron
In add|t| ectQp qu g@d to netallic
cort arl ﬁ% &r? AT agd]lectcoﬁ at”Héla} my&htion i s thus
to |ima ftihest efdj@cit @‘f ctﬁumgememtamn nips arlm:sr to limit the
ORI G Q:h%li]ﬁ% 3@&&% LS qlltéu,ds

ed p
first object i on inpl supp rlses
@1@ﬁé@tﬂkékiy gener at or dlsposed betmeen a

subst r ate+eaidrife WA AR GRANGpand alsp 1 SO S8R er
a capacitor .in a parall el branch al’so connected 1

b&AWEEN SRS 13U IFAIEHI S SadT &l aGty: Gty GISRTRE G disposed
additticam, at Iwusa:ﬁametwarm@&erﬂ@ycmlgm ofal®ssl so

th 5 f ds . Th t-h

IR E i e TS T B A d ST G firgmected
C dpdcictor tOBS swesenits -ITHhwdpatitmnc et Jmund] ue so
t%@hl&ﬁ% 0%%@9% égﬁggi%ﬁﬁﬁ&%&@'yaﬁﬁgﬁ?ggﬁw of less than

progreSS|v % to e it argi ng
Séc BREOF &ker- generator consunmes a | arge annunt

of enerx%é e&h@ﬂ}ﬁ'ﬂ@ﬁ‘ idesiHgneGhdde SYLh @HBNMINNnd0 as to
_3 tq be adapted to the volune of the target to be

A2 &d, h&n 8% iShd SSInst dfte FRRATE Yt A0 PASFSETYS

Shawa@1h®n@@eaﬁ€ﬂcmhamﬂdﬁ3shﬂﬁﬁauﬂthﬁ vbﬂnﬂgﬁfacross its
A second ob

del t asima source. j.ect
%ernhvghﬁi%%q r??reSSlVEI V& O A% ¢ %Hﬁe|+t is
Idlﬁ@@@@ESQQto this second object the paralle

branch sepd18£eS i rﬂamxt I@%rhetrré%cﬁa%slﬂes e arge
resistor that i es above- nment i oned

cGRSM4i s SNETEMt t eIdt. S;b@wlﬁi & idestl Bfsbdithemch ghenanner
gerertat e aSapted ttag@he 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 second object 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 voltage
generator and the power supply includes a load impedance
in series therewith.

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

Advantageously, the voltage delivered by the
generator lies in the range -100 V to -10,000 V.
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generator and the power supply includes a | oad

i npedance in series therewith. This | oad inpedance is
preferably a resistance lying in the range 200

kil ohnms (k@) to 2000 kQ 35 Aslvantageously, the

vol tage delivered by the generator lies in the range
-100 Vto -10,000 V. 6 In a second enbodi nent of the
power swppl 3e,ectd‘m&:1 GRRIEANMINY A tHE Rde geAGPHEANLOS .the

Advant ageousl t he voIt%gF del i vered by the
g@ﬁé’reéfta%? tﬁegyai iS5 T474J€ %100 V to - 100, 000 V.

5 The mmwemMag@qu$lgre&émanﬁuagﬁ|daiﬂwEEHd|hy1the
! ﬁ%'n L], r&gﬁ L}f“ﬂ%sa RO e %]%OSRPCHJ ‘%] RRAYE v
pulse

asnm source, anter 1 ncluding
means flée léwmmr@gl t1i$atprt€|f@rehhlaft |ampldfeci Heo pirasuml

Puk$e @it aqmmadltﬂg;e PRI AR, $QUGRdi®%d iR and
range 20 As to 10 5000 V%en t.he generator of the

POWER LSS IRy 35813, SANHEnt Chfen@Edt e s 111 Wdlg giRans for
f efstite nigmihant ehet @drrm-huﬁle ofrre;adés dletsrianpdii de r&nlttfteed by
ORI Bt ST, PSe s MRSl S e o

gener o “5d &) ccordi d (e
cﬁ@@@chrlstlc the electrical inpedance of the

pl asma i r d t

hor ki e SFesanr S S ssy T o 5 B i T, & i Erert
FaenRERore, ltthelScmrtaéﬂ@e f@rofthehemm@ametrorto timeclude
d%@h‘sorfotrp 19fh ithe iRl S@Pk JW dhe iS¢ s Pl se.

20 sour t he i npedance of the plasna the i nversi on
voltag@ TRV S d HEn & YREwWat SRR BR81 AP 0Rsy  according to
delnl velded ilpyha 1t helag@raﬁreaﬁ@tlar e dred ﬁl@ﬁ:tttyidaﬂe impedance of

(ohiowa sl ik O nyc L L dndniipn

e su strate-cartie tray [
2@0&1@9@9 mS@XJiJ@ ilsn lacheh ttiham, 5t><he§> Subst ¥ Bv@Ecsatmbar) .

tray amd the rreiesed %%%c%@érrf‘c% W%eq:thear?:apac1tor, the
H@éstable of fset between™ their axes. The present

REAOR it® @dschihadlse mq%@deé%yﬂthes@%@aﬂ Ipligpma
tl@@u&@d owheg ig@selanld OF e¢heaplemedi MR inversion

voltage V, . and the power supply voltage Vys delivered by
the generator are related by the following equation:
C/tp < -1/ (Zp.1n(V, /V

Preferably, the substrate-carrier tray is rotatable

inv

about its axis.

In addition, 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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given by way of illustration and referring to the
acconpanyi ng drawi ngs, in which: Figure 1 shows an

i mplanter in diagrammatic vertical section; 35 .

Figure 2 shows a first variant7power supply for the
substrate-carrier tray; and 7 Figure 3 shows a second
variant power supply for the tray. Elenents present

in nore Ehajurens chduwie o iGURR arfigityebddie Sgfly for
r%EE{%Q%Qs inall of them 5 As shown in Figure 1, an

I on |npléhter conprises a plurality of elenents

ar r angéd emegitde rart et sirdencere \w@euumrenclfosiree fENires are
Far: i cr, oni jcations,; {d . ecommended
A o R e AT

desi r edst GNOWH tire dritcarmendti am Byprheitilant er0 adranimess a

Sy rag iithoRf CIAEHE JHrERlod AmLiRRAldNG Idyt d 3l 50
possi ble to_use a coatin silicon or of silicon

of . .
caﬁﬁPﬁgl?RQ%ﬂﬂﬁqﬁﬁ%ﬁkar%QQ'W%%ﬁPQ#Q§qq?Q#R3%Rﬁ%ﬁQﬁt¥PnS'
hari Zentralcopimangiedi o that carrhe Jatat &Chcﬂ)@i_; d hgnithum
vertical, axi s .AXT. receives the .substrate SUB that is .
Ll d S S A T ot iC&mtaﬂuﬁf%ﬁ%ﬁvad%etalhc
elkeeemental shgdhiasg iPBR ,pradwvicdeidim,t rigdghl t e botdedm . It
pQrit i 0 cl | ri s ts a
pgv?/eﬁqs%l?pfglo)t/s%%e?%t ()tQ’tStheS%t r%g)%ofgtl\?l r tdlfcca lléLxcl%gP%%:',osfand
t Fds 1COTt ke rdilsist-rat e-carrier tray PPS.

Conventi @R@dtia tlehics rulRst et Gary 181 ML SHRI Y
LTS ges, .ol oliage ssnerator SpUuhose
bvamrthcad ecrireead reveiaial Ittle Wuldstide genm adlelt, is to
B e R R L ST e K Teane P, PS are |
al so cénhegteyotld aptee eieicttamcagoituistn ngf RETE perotickul e
ENVr APl iR bR BRASH F 3R il LAMNgghed to
t he encl osure ENV by a pipe having a
electrically conne€cts 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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val ve VAk, and its outlet connected to the atnosphere
via an exhaust pipe EXG A secondary punp PS has its
inlet connected to the enclosure ENV via a pipe
provided with a valve VAI, an®l its outlet connected
to the inlet of the 35 primary punp PP via a pipe
provided with a valve VAj. These pipes are not

ref er emeied tohpepealtvies. oF tHae etrmnomrxte' @Nwfrddigives a

encl osur NV receiyes a saour that is

PR G RbOUE 8 vt ISV R & AR G Bl el xis
made .of Tipeabiody lits imsdeuofoundett z .ex tler nad Isyurfncnstdqd

b I | n BR-an
O}Jét}%(ryffn gqge:fgg%g% y ERE)Onafr?%rTﬁgﬁA%'Pglﬁhe antenn |sand
elseconidéal by eonmeidtead n@cd of nagviany YboRF)BRO egirg ANT.
pQ"h%e@nB%rﬁl@Uﬁ%e e&le%tﬂ'%%m'ya%@rﬁ&ft@dﬁgfﬁa% ﬂdﬂlﬁﬂg box

I NG i s coaxi out the verti cal Xi s _AXP o

s&hcé&Dbdy U%§ %T Fs spamGse Al Fax| %ﬁ(@%ﬁ“@sfé&“?f}%@as
1@ndertf ace dfs tdaﬁ}&lab_stalbailﬁ- ix2 (= 8 |vefrt-hrcm3& RRS com¥thich the

t he sub%t at% SUBTf

l,ant.i n ed
pgoél’rbl e to Yusé anyhtypé’rgé:ft pt?l %d( |§°1 asrralnstc?urrsceecscs the

dissctarcge ofi fidec tsarsityataupleet igiragmey( IRER) ;on Mélidorthe
M CRLQWae e &ff f@%%ﬁ%‘x‘ﬁ%‘% E; Mg at 15 pressure
oug ensdar

| evels that are | ow e e that the
el ectrilé fliSeP®sEriddiced bétSfeeivt Fybe &F PRS sqd Hilgema

velbage :and st reRcl asidie tEN 18t iR RAttd alrdoes
not nite a discharge plas that woul d disturb the
e&é%@&pew.rwaarfe it RE Ssour'cE S ERTE SOtk

s©lreetse1dermsatve|mkahatt Eass illawe etmbud]ﬂ\tea aerpimhat the

patential  cl r Thelon eler Lener
1 ﬁergicf é%éﬁicé&t? < bettﬁ"'ee po ent| &Y of %)he P gi})’
ane ltthgeperahttinsl e@fcltdwresm reét @r ornsl amarmlaath clvres

eﬁ%rtg)ig‘rﬁtfeh%n AU L G 12330 @l %dﬂaﬁ MALALE the
e substrate. This point becones

a
%g‘&éﬁdné’@ler\%éﬁq ©f e ST EEFSor the accel eration
ener gi asiet @dueceerhatows IseSedthan th(} ela@ rian padible to

(3l 2 hspbie TG onlort on ool caij gns. 0
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 volts (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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contam nation, such as mcroel ectronics, again, and
processing itens for nedical applications, the source
nmust not present any contami nating netal elenent in
contact with the plasma. In the enbodi nent descri bed,
an 35 RF source constituted by a quartz tube is
associated wwth an external RF antenna ANT and with

magnet iA(hyC@ﬂfaisfrl%WE_fgner(éQjﬂrﬁg BPdcidROGan ase dlersgqrairt&ch.

A enerati n speci es can be
NS e B BB R e e Pk suan . o
stich as,NBF,02B,HHe AsAL, BH;%, , S B2H6,C,BsH3a , 1 Rii3jd ShHécursor
C%H%h %§ hQ%ﬂd pﬁ@§ur§9r P%a% J&&ISOIFQChlPE § solid

solid precurséf. Wth a so recursor, it
appespirisate ti¢ mwnn@@rrrwtee\}:&pw |aorth@yrsqlemvaporatlon

(@,@z@,&@hpr YhbsPhAdl law L£athads, %ractmefé Pc Htem.

nmet hod gﬁ [ rrpl ant atl on using the inplanter cornprises

peri odi% Hheve &b H&‘HWWHO&MW%&heorlmH]1Wer

stc@g@sflsb@; p@ﬁtoage:aqﬂych&rp@atg@e;}féamlt@«u@ﬁour or
(\@f]]_l I e pI asma source ALPL is extinguished) by

neans & c"'Ighe generator SQU until a discharge voltage

i s obtai rectage amgmw@ﬂrgwiuhm@apwwcasmsmamﬂ]ies the

eiAkedouhen e ol Lae o, (e Buls) Al d eachas,

t e di schar vol tage: since ance

pP&&RE3te qUor‘}l@érlll 1% iddiscdandee viedpade ors abgained;
di schar.ges sttfél%reetol”fr Q'égﬁtlnga tHe2 @8 Rfnadivithal gidNg dihe ated

&5?%1}%31& CDi&a@ vvh| cqéﬁgrpl ant at i %@e%&r?é’s discharge

e)vbémdg@k anchc20 tl'& Str@ga@la@mfcee)dﬂ rtgm %:"]Jaf@lal hes plaasihger
|n|t| ted vvhen d|n

Y\Agé&g& ?or t ¢ dEsi &R h engt %réa’fc ar p\%e(é)éﬁ%le

of the- plaa§|’mg|es ofagiaiswharxfglmg @f@n@talm@lctkrafr giosg during

S%ﬁﬂ%h?%%p@%n&%kﬁ%%aﬁ%d er@ QR onaly ﬁﬂfﬁﬁaﬁ$e
duri ng whi ch nothing g happens, there y e abl'ing the
r BeRTH @ﬁcﬁé\elso@’%t@“@@ ‘adi"¥st ed. During the
dlscharga stage, ofhiesdt inastisHion the dwsdd Qhieh as
asma _extensi on zone ZEP constéotrut %d

I
PyAITE P fped B T e Bhetnmagnd ast e

de51red 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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30 source body CS and the substrate-carrier tray PPS.
The particles strike the substrate SUB for inplanting
with energy that enables themto penetrate into the
substrate SUB. In the inventilon, the
substrate-carrier power supply 35 ALT is made in such
a manner as to limt the charge effect. To do this,

t e &ahréa@ullﬁ’tr@@% rtrce&@tttﬁ:n Wdﬁiﬁ&l@f t&{rm |tva\/ltéﬂeue:hat
Q as,qto cause the otent| of. .t he rate to

S furt o5 o§r e<SiVel fﬁl&ga t\%aﬁ lfé‘itat%;tttor dslcst 2%""& 9% T
durl ng Bvike cdpaciit arsigics changeest agesty erepvrsugio limit
u%#'lreegtc@laﬁﬁles%qf &Sn%h%er%lte% 'ﬂé?ﬂ in h%afw.ﬁharly if

rob entrenalns partlcu ar
pé@@ntﬂ%ler@flatlh@fslm@t st Hrs breriys egat meetaﬂﬁmgiurmg

t RAPIRCRES A% IRBRUSINGA £ aRadiHo0fo 1 atra&e;e
capac:lta%g) When using a capacitor of snal
c &PREIt& €nd a pl asma pul se of sufficient |ength,
the f oihesd g iHY ;ahempmatoecmﬂ ‘smadtl td@dmﬁgiatrﬂetlgarmi a
puI se, jthe R char ed, .th tential o
(i ’FJ z%tséa |ogfa séjt%lft) J'te‘nrl tglge hoe O|[1c: e
c@ﬁj}@@om@rnat occhar:ged, and the ions are accel er at ed

towards the ($ubgIsAte By e IRCHANISM 4% Wypacitor is

descrl bed above; the vol ta e across the term na s of

SRR LO° BIGRS InGE i SHRITGeS (4R Fathdy the

Ek]@ﬁﬁf& eartd;t ﬁ@ﬁ@\l‘ﬁ taleceratp@dldaftzt qlrst 'c?fil?rg’&ic eltrarrﬁﬁ dHe ions
ereln as e | hversio entla e _positive
Rty B LR IE e b B TR R b SR & I i R s

gekrarati®ean adloeet; ri c field that then becorres

predom nant, an L cts th electron | a
this neut%rlilla i ngt Ye Positi \elcé1 §harmlelaansd eqt Eﬁnleﬁé‘taé)adltor
anyromiss e ipfcearidi 9g.s chse aeesutimald ztétta @l dssngpardriccul ar |y

ef f ecti.vepshen a 2% 4the Widdnd iRNessWe e d oW Hefretlthe as
mean free path Iength Q the el ectrons is great, the

t FECe LOVERGH oM ROt ETedcti nd eh&sihFlace Shardsdéhato has
neuicialilze ddherc ey d nseiflfaeGing Sdreselderld@d 381 electric

C%”S'%er %kethen becomes predominant and attracts the
electrons of the plasma; this neutralizes 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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The conditions necessary for establishing this 30
mechani smare thus as follows: the capacitance of the
capacitor CDS is sufficiently small; the duration of
the plasma pulse is |l ong enough to reach the

i nversion potential before the charge that 35

accunul ates on the surface gives rise to arcing; and

t ke wankwng Hressunedch Sl Iswenough d afi gheudresisk of

free pat.h of t e el ectraons created t he pl

s&?ﬁl de&SiPn &t aﬁeo o”i’;%é}‘ﬁr}tor}‘ealctﬁ1 ttﬁg ﬁﬂ)sstr? ecules and
witdnsutprreissdntofin adld iesicdrmsand: r econbi natl on VVI th the
gas nol [ pr.ese [

vey o BS&EJ Tl A s s L R

the capaci tor CDS has capacitance Clying in

the ran%é%g@&@&rm R ctaq)a%lrt%ncé he dpndd 190 the

oftheop asma. pul se |eS|n range 20 i's to
56@619(% $.0 0 i PHér& bl Ph nttché5 rr%fnge 20 s 10 to 500
s; the iterdEirer ival ttqgeaf\/tme PFlddme i dd L{].Xles 1r1 the

gener at in the ant er es ran
? iHe |tr(1)ver si ot /o1t agéjr epengjgl%ri"?eceh rf%alﬂﬁe 20 ps
ofco ﬁ@@ltmsre charge stored on the insulating zones of

the 15 SUbstialelaiod he e{qg@pwcaqu meange Z,0f

the plasma generate ‘e lies e range

3@%%@0@&@%%@1%% deperths ndhe 20 V to

adjust REnte 1fs tLhE Y AR vaIRY e )dethds e M tag8ine of
the range -100

Vps del.ivered by the generat lies in

VRS LI 060 Soarth G GBI PR AL 1 GE IO e
- 500G tYate)he wor Ki ng pressure within the inplanter is
| ess thanp e5>§a]lo 3 nbar. and referZe\blc}/f §ss thaS

2x10- 3 nbval LEah HEmS aasnr(r:a S SE el R
f oeqeardyed |1@s tllrna tmelserM@ea LrHt o BOPeHA 0 Hie val Bed kQ
of (tthe IiMERIRIRR \WIAE VMMV HPTIERMMESHt of the plasma
source) ;
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; corresponds

nv
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 SOU presents very high resistance.
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to the value of the potential to be reached during
di scharge of the capacitor CDS in order to suppress 30
arcing. The value Zp of the equival ent inpedance of
the plasma depends on the derngity of the plasnma which
in turn depends on the pressure. It is assuned that
the current recharging the 35 capacitor CDS during the
pl asma Tpulise dexeanagirgidilmeing .. pldhat dgulesd oase i?e bias
reS| tor in.seri svmththe ol t age gener at qr
presencs %@W 5 ge resi stance.” aqq} i s ne%esagtary(’}rjlam the
dwciltgoe iasferpulrseftamg Hdebiias Aslacegenv/pl lait 0
return to a value that is greatey, than the voltage
Vinv for inverting the |on/%Fectr6‘h flux: Vpla > Vinv
5 G vePieat thgsta = Vps e- tp/Zp.c it follows that the
reI atl onshi p between thke, m=n|\,erré tgup at i on tp of the

ul se nd the maXiium val ue .of the aci tance

l| S éﬂg

afo (8 gelatonSEEP BE(RASTk )mlwéfr%
I alustaanas ft@r dfattl]rrealpllamwr @ﬂnae land s:HdﬁenraezfjmrLen value of

El%gr%rag Ce_Lta%csee%( pré %s%aqpqrp%aées of long duration tp

capacitor o )acitance C. 15 Wth
the fol | owi ng val ue¢tpi en-fV/U%pi. AndVsi,dN ol t age Vi nv

wh@QeVan@ttaE}Q% aey \f'%rt%gfatly 1t3§%f/lqéﬁn{:\ge gener at or

OV, electrical 1 npedance Zp of the plasma
= 1oo kIQ lszcchﬁmf PlasPPIRNEE turta issaek pPlasrop rilses of

t hemdt keireapas ey ilaexeaed BYNPA cai®itance
vention also seeks to further inprove the

p r'f ormance of the substrate-carrier power supply ALT.

25 Wt Witef erendeltlowEirgurnalied:n a first enbodi nment,

the SubSHEQF%l%. quéﬂg{gﬁ'é%ﬂggéélﬁsIn_thﬁ)ﬂprn1of a

inv

voltage delivered by the voltage generator SOU =
-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 also 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 whose 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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tray power supply ALTIi conprising a |oad inpedance Z
having a first term nal connected to the negative

term nal of the direct voltage generator SOU. The

second 30 term nal of the |oad3i npedance is connected

to the substrate-carrier tray PPS and to the first

term nal of the capacitor CDS whose second term nal

i Sl@ﬂ%&@&ﬁﬁginggrdﬂlrtgle H@a{@aibﬁ redans el isl afiienpul se
a_resistance rvin 5.to.limt current
Dol g b TR i LS SRS PRI ¢ i on,

| f thi Foares SIyanw]J P lgreat mgdmdm@qmlmlleﬂﬁ kQ the

%‘éar%%%l fatrﬁﬁee@raesf@ B&?l%% S8 e troarge dd d“]IQ to

re ing o capacito uring the plas
mﬁ@r@q tk{is dBe r@@@@l@a@@ﬁa%etbehe%m@tt%rCDﬁoitSasuch

U ¥RizGali tplias B d IMELANRE & 16 dphQd KQ dih&nd Q8% of a

resi stance preferabl’y lies in the range 200 kQto 5

2HFG KO, P& Scapaci t ance of the capacitor CDS is such

that | tTHeS plirsoleareged cdnimail € amadetial whats tdb@itheait are
S‘p(faislqa“pul se. The paraneters commonly used in this

r?b are as follows: 10 plasnma density |ying

in the 1 @igenk08larois yperyirgubire Wentiareterl (& dosisc p)r

t%u%qjcog 9&%&%‘1‘:% @&mnpw $6 duEati Qi Jyisng in the

range 15 is to frequency of pulse répetition
lies in m@%@l %dpn&tltcm WA 1mwoThe rigpipFeeskures to
| isg® iy .the range 2x10-4 nmbar to 5x10-3 nbar gas

used: N21 BF31 02, {R]Z PH3, AsH3, or Ar;. loa

i npedaricd PR Uk P IRF RSt gric e]rrl P TS
300 HQtcapaacid;ance C of 500 pF and bi as vol t age
Iylnglnth range -100 V t 00

reference ti %(ﬂgg SSPULS, 1alesseclonn q.‘en‘oo‘—"cpg?%n%l(lO 25PRE tO

swbgdtor atresaar ri er power supply is in the formof a
gas used: N,, BF,, O,, H,, PH;, AsH,, or Ar;
load impedance Z constituted by resistance greater
than 300 kQ;
capacitance C of 500 pF; and
bias voltage lying 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 ALTj 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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tray power supply ALT] conprising a direct current

generator SCC having a first termnal connected to

ground. The first term nal of the capacitor CDS is

connected to the substrate-cardier tray PPS and to the

30 second term nal of the current generator SCC, while

its second termnal is connected to ground. It is

de&irﬁrﬁbllae fogr tiee dal,ﬂ_:rarcﬁrﬁorg&]]tfga(ta(ﬁ O'S,@?zrtibebf above in the
|b|ted ring _the plasma puls or

for She éjapampg‘é_"rS”ED@ ﬁloste’to beelps vvetroe& Ilf égt "Srninal

g@rferaatr@rswiadma ngcgaisthapad)s elurByngney pdfasmeanmleseﬂ tthe

'%e%%%%!%%@nﬁ%alp g%% %é@@ %Hmkﬂ e \%anecte

connecting the second termn of t ener at or

eftwerd-o AR tegeors L e riraa Rﬁsalﬁelecatgam}m Ucaysof

( Q&edQSﬂhrllbb.Qd TRIFRY @hath it @ r ARSRRC Pt @iPber

pul se, else to the first termnal of a resistance

(ﬁ&tne&?‘ Y-during a plasma pul se, the second

t er m naheof tihlee dte&iesita@ceeleheaitmjgr cumect athHidbired, the

I t sl | OSS|bIetormeu o

g %%Q%h Iﬁ‘i}é%‘lo%%%[‘l% b¥a|ts pr ovi ded' 61nlmrlflt5nstducrhop of the

g@ﬁ@ﬁ@@opylsmhémmiﬁémcummewmngeﬁeﬁanamnS@CCi$ont1nues to

| BRipBiL, the above relationship between the m ni num

durati on tp of the 10 plasma pul se and t he maxi num

capaci tance C contG/itres to/ &y CGht/es) L 1/ (Zp. In

(v ne/ YRe) phriie tpaareiiich16omua irused d RuidiSiment are
%Tﬁnt are as follows: 15 . plasma density |ying
|ﬁ‘st & r&¥§e 108 ions/cnB to 1010 ions/cnB; plasna

pul se dupdbisoa ldginzg tiyn liyiegr dmge hkb Aside0 10800085/ cm3 to

fregue jpul se repetition lies in the range 20 1
Hg%t o%rbcfiﬁ—{zgm ‘wor ki ng pressure lies in the range

2X10-4‘n@éﬁsm@ PEX B@- Slurbdriongdy imsedn BERL rRHZe ASH3s to
N2p00%2s;H2, or Ar; capacitance C of 500 pF; and
frequency of pulse repetition lies in the range
1 Hz to 3 kHz;
working pressure lies in the range 2x10-4 mbar to
5x10-3 mbar;
gas used: BF,;, PH;, AsH,, N

capacitance C of 500 pF; and

31 2+ O,, H,, or Ar;
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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25 bias voltage lying in the range -100 V to -100 kV.
The inplantation nethod using this inplanter IMP is
anal ogous to the above nethod, apart fromthe absence
of the load inpedance Z. In tlis enbodi nent, a
current generator or capacitor 30 charger is used
directly, and charging is stopped once the desired

vakt agestirS JdtaaehethiaC RS ltike aEAdRle of sithfe
apaC|t%r The advantage of this second enbodi nent

| ¥4 "85 'mi nating the | oad i npedance Z which

const i Out &@qaxersaxv),ertkreomscumang elrelhrerdccanthryy soumpee B and

3pneakness el td%%l%@'&%uuﬁh%ﬂ gnee”tér%rléé“d{% ENV after

relates to any generator associ ate

p&r ubsitreden&SiEediasy eeh Alaasshsirsttdiel Buligtrate-carrier
r%ggyl@@sng this parallel branch to a single

capaC|tor request, the primary and secondary punps

PP and hps%ﬁe&/@%%@adémré@ Ve AFRgat ke RaGISsLd @

EMEdaHfoeqL@r@ySuﬁStlBatS%ng%dﬁﬁs‘frTh thle(mmd )aced ogen t he

substr carrier tr e S s S Ic

i s geng&ﬁIﬂfﬁﬁnhggﬁ?éﬁé%ioq%ﬂﬂ lﬁ%ﬁ%%é% éﬁ? density

negaltténet pl@Mﬂ@) oIO%heThnaarmanmhtmgeantaatd @m G:UTGI‘ eﬁ‘ﬂequency
n (0]

%P)t%agzle gﬁl on t ?fg ?Eehqugjr%(%/séa E)éﬁtﬁawe dur ati on ?}Swaery

plasfrarpansesis Fendsttadnenarryle i wstraittarrsgude set by

C@@qmtsltqli‘@ thHee griidee He el the S gle ¥4 adelertllrﬂrq;ﬂahﬁmg at
pul se repetition period. For inplanting at KeV.
P R St AN VB M A TE RS oo G P Shpuid be

A1t (pLAlGi@) mAo ker. | malraniglgrti b0 te\0d ke ,r ange range

uld be 1 A The ni ni mum val ue for the
gﬁga % volfgge dé%A s firstly on the discharge

tlne é@@lV&h&ﬂMﬂt@aﬂm@ dlcas e isginsttirat et iviod,t agyed depends
seqerghy;, % khe cARRE L glqe the, L%Q/%%Qﬁc'tt ortheTEﬁasma

maxi mum substrate vol tage depends on e charge
t RETEAPRE tHéime  ARTEI FSGBREY Siartd& erpsiqitagice id the

| Fplpartiebrshown

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 axis 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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in Figure 1 serves to inplant uniformy when the 25
substrate is of large size. As nentioned above, the
substrate SUB Iies on a substrate-carrier tray PPS
that is generally in the formisof a disk that is
rotatabl e about its vertical axis AXT. Wth or

W thout rotation, if the axis AXP of the plasna 30

s&%&%&%&h@vgwaéw &teQaiuBré selose £:04 h&Xp of the

of the PPS, th | asma di.ff on ]
8 12 R D) ol RE o AR [T St 2ote SuUs
diwgtlrli trinteino mr egpreaudti @ntdlrsalrathutadm irheviaidls .unfifemdosey is
I nplanted | Hifll QQ§§rate SUB wi Il | present

di strlbutlon not 35 uniform If there is an .
of f set Thet wéé@qtﬁé'GtWSa@s tRXE andteaxhasg fmen verified

I gbat isng ithe WIIHAtRNGHY 213 {ldnRY 2PS e &8 16in which
the substrate SUB to nove relative to the axis P of

t k&€ PESSr 186ureE - Uitid dgdd v m%rﬁ%@q Fa e less Than
sehstr &hensu&plwdtllr@@r paesepb avdighr kbutibon 1|dhs/cm2

whi ch i far rabl i_npr ov

ef f ect |lf\rr)1eneénsKlgl ”ieﬁ)it§ § stzqrﬁ e&etelr?I\/ qsﬁréﬁaedfecﬁbove

s weireos elaicgest mwn|qyainﬂqmnanataﬁndﬂm16nn Navendtitciless,

t resul i ni.f or y 4
e haraale YT BB NG P 15, FEbd ke
i GRYPERE. DYhé& henBiodiemenos -of Itrh@armha@n dent mased

abeveribeaRae $Rl eetad deer gh Fé'qru 1%rl%rrﬁzt SnddHUNE t hout
hbverthgless |t I S _not p033|b e to list exhaustively

aPPiegn &Y RERt Shec MIeidd By Hife AHAFEMS dmvent 1on.
particul ar, any neans descri bed can be replaced by
equi val ent nmeans without going beyond the ambit of
the present invention. 17 CLAIMS 1. A power supply
ALT, ALTi, ALT] for an ion inplanter, the power
supply conprising an electricity generator SOU pl aced
between a substrate-carrier tray PPS and ground E, 5
the power supply further conprising a capacitor CDS in
a parallel branch |ikew se connected between said
substrate-carrier tray PPS and ground E, the power

supply
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bei ng characterized in that said capacitor CDS has
capacitance of less than 5 nF. 10 2. A power supply
according to claim1, characterized in that said
paral |l el branch conprises said7capacitor CDS only. 15
3. A power supply according to claim1 or claim 2,
characterized in that said generator is a voltage
genanmatsor ALTi, and it includes a | oad i npedance Z in

series therewith. 2 A_pawer p accordi ng t.o

cHa i FoNErarheea Jut i AP S B 35 ek ddmign e

Et@&G@b@eﬁGSb§t&@Cﬁd@ﬁﬂﬂ@ﬂi? amheheauyidﬂﬂyIg@naxdﬂﬂﬂ)sou
b 5, r..sup r di .Q,.C [

28 e TR e R P R R s el FERL s ity =

gE&her Ry rAISTPPive § unt helve aoamge s1100 av qapaciF0EDE in a

6 52RRANET ESURRIY 13N HNG drid L tAdMpk tAle ] AN
characterized in that said generator is a current 30
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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 said generator is a current

generator ALT].

7. A power supply according to claim 6, characterized in
that the voltage delivered by said generator ALT] 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 pulsed plasma source
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said current generator SCC during said plasma pul se.
10. An inplanter according to claim8 or claim9, 15
characterized in that the electrical inpedance of the
plasma lies in the range 30 k@sto 300 kQ 11. An

i npl anter according to any one of clains 8 to 10,
characterized in that the working pressure is |ess
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said current generator SCC during said plasma pulse.

10. An implanter according to claim 8 or claim 9,
characterized in that the electrical impedance of the
plasma lies in the range 30 kQ to 300 kQ.

11. An implanter according to any one 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/
voltage V,s delivered by said generator ALT, ALTi, ALTJ,
are governed by the following formula:

C/tp < -1/(Zp.1n( Vinv/ Vs

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 claim 13, characterized in
that said substrate-carrier tray PPS and said pulsed
plasma source ALP present an adjustable offset between

their axes.



