| ON | MPLANTER TECHNI CAL FI ELD [0001] The present disclosure relates to an
ion inplanter for performng an ion inplantation by irradiating an i on beam
onto a substrate (e.g., a sem conductor substrate). RELATED ART [0002] 1In
the related art, the so-called batch type ion inplanter for perform ng an
ion inplantation collectively onto a plurality of substrates on a rotary
disc by irradiating an ion beam whose width is expanded by using a
scanning, onto a location on the rotary disc, while rotating the rotary

di sc on which the plurality of suls8} P@g TR hel d has been proposed (see
Patent Literature 1, for exanple). [0003] [Patent Literature 1]

JP- A-9- 12957 Para raph 0020, Fig.3) [0004] In the ion inplanter in the
rel ated aFk¢ bl em existed that uniformty of an ion inplantation
anount (dose) oa@mlbutlon in a plane of a substrate is not good. [0005]
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at a conskyifdiatigindsn deamamid dsubdttats (94N 6 sénic@idt@sr substfagy.at i on 93 in an arrow
Udirection. [0006] On an inner side and an outer side in the plane of the

substrate 94 (a side closer to the center of rotation 93 of the rotary disc
92 in theRPLATED ARTt he substrate 94 is the inner side and an opposing side

is the outer si[ggaz a relative velocity v to an ion beam90 is different in

proportion Adi us r. Concretely, this velocity v is expressed by v=rw.
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in inverse proportion a non mform
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is larger t regi on Rom t'hat ocat ed cl oser e “out er
side. In mtbit@ﬁuretlhfoé el%'mh%l form inplantation anmount distribution is
caused by a rotggdspnal notion of the rotary disc 92, and thus this
nonuni form i npl ant ation ampunt distribution assunes circular arc shape

around t he cent[Batent Liferafusg b]tJPBﬁ‘T9§§957A(F‘VW€$a‘I0039§h%?)e of this nonuniform
i npl antation anpgya distribution is

In the ion implanter in the related art, such a problem existed that uniformity of an ion
implantation amount {dose) distribution in a plane of a substrate is not good.

[0005]

This problem will be explained with reference to FIG.17 hereunder.  Each substrate
94 is disposed on a rotary disc 92. The rotary disc 92 is rotated at a constant angular velocity
@ around a center of rotation 93 in an arrow U direction.

[0006]

On an inner side and an outer side in the plane of the substrate 94 (a side closer to the
center of rotation 93 of the rotary disc 92 in the plane of the substrate 94 is the inner side and an
opposing side is the outer side), a relative velocity v to an ion beam 90 is different in proportion
to aradiusr. Concretely, this velocity v is expressed by v=ro.

[0007]

Since a beam current density distribution of the ion beam 90 is substantialty uniform,
an ion implantation amount into the substrate 94 is in inverse proportion to the velocity v.
Therefore, such a nonuniform implantation amount distribution is produced on the substrate 94
that an implantation amount in a region Ry that is located closer to the inner side is larger than
that in a region Royr that is located closer to the outer side. In addition, this nonuniform
implantation amount distribution is caused by a rotational motion of the rotary disc 92, and thus

this nonuniform implantation amount distribution assumes a circular arc shape around the center



represented by contour lines 96. [0008] There is such a consideration that
t he above nonuni forminplantati on anount distribution should be corrected
and uni form zed by adjusting the beamcurrent density distribution of the
ion beam 90, for exanple. In this case, it is not easy to correct such
conplicated inplantation amount distribution. [0009] Wen the uniformty of
t he inplantation anount distribution in the plane of the substrate is not

good, por ons ubstra nto whi.ch the jaon has been inpl.anted and
o ch Poal BateILta Ary Rt pAE ol Petiiae bl Pi e R dher ed. s
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as one of steps[B{) t are applied to forma |large nunber of sem conductor

devices in the ane of the sem conductor substrate 94, unless the
uniformty of tTerd isrplcalatcamsicbmtiamﬂlﬂrﬂw ghogt neruiforonimiptangtodameunvar i ation in
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inplanter %ﬁnnanBﬁ&Iﬁﬂ%ﬁﬂ@mﬁ&hkﬁCt'Vely an ion inplantation onto a

pl urallty ates So capable of inproving a unifornmty of an
i npl ant ati on arfﬁQﬂ?ﬂ distribution in a plane of each of the substrates.
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whi ch setginbBeMah/desdutir &vies inzifiale of iiRtsemRBEHutBLfibRAS 94 gmssstine  hol der
in a substrate e changg}ngosmlon and which sets the hqld in a standl ng
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and the |Sﬁ‘31°8’f'n1;f"ﬁ°f\,\@er¥wc?ﬁ%l &9 2 a first substrate carrying unit having a

first armand a second armthat are positioned
SUMMARY

[0010]

Exemplary embodiments of the present invention provide an ion implanter capable of
performing collectively an ion implantation onto a plurality of substrates, and also capable of
improving a uniformity of an implantation amount distribution in a plane of each of the
substrates.

[0011]

An ion implanter according to an exemplary embodiment of the invention, comprises:

an implantation chamber, which is exhausted to vacuum and into which an ion beam is
introduced;

a holder provided in the implantation chamber, the holder holding substrates, to which
an ion implantation is performed by irradiating the ion beam, on two columns of a first column
and a second column in an X-direction;

a holder driving unit, which sets the holder in a horizontal state and then positions the
holder in a substrate exchange position, and which sets the holder in a standing state and then
drives reciprocally and linearly the holder along the X-direction in an irradiation area of the ion
beam;

first and second load lock mechanisms, which transfer the substrates between an

atmosphere side and the implantation chamber;



mutual ly vertically and are reciprocally rotated nutually independently
around a sane center |ine, wherein the first armcarries the substrates
fromthe first load | ock mechanismto the first colum of the holder in the
substrate exchange position, and the second armcarries the substrates from
the first colum of the holder in the substrate exchange position to the
first load |ock nechanism and a second substrate carrying unit having a
third arm and at_fourth armthat are go itione nutyal |y vertically and are
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i rradi at il@k neckaisaf;, ahde | on beam by the holder driving unit. Therefore, the
ion inplantatign can be performed.col.lectively to nlural bstrates., [0013]
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vacuum atrddileskaneghangsm.an i on beamis introduced; a hol der provided in the
i npl antation c r, the holder holding substrates, to which an ion

inplantation is perforned by irradi athig}r;ige the ion beam on two colums of a

first colum ARePraing tcBisderapwlaniss the sdhef holds thegwbstraten o ey colMngi ng uni t
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in a substrate exchange position, and which sets the hol de
state and™h ereg‘?r?’\f op g&ﬁﬁﬁ%@awyb% Omeﬂéaﬁww*w UFICP@ESt‘iaWS'a direction
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the ion beam in the plane of each substrate becomes even (uniform). As a result, the
uniformity of the implantation amount distribution in the plane of each substrate can be
improved.
[0014]
An ion implanter according to an exemplary embodiment of the invention, comprises:
an implantation chamber, which is exhausted to vacuum and into which an ion beam is
introduced;
a holder provided in the implantation chamber, the holder holding substrates, to which
an ion implantation is performed by irradiating the ion beam, on two columns of a first column
and a second column in an X-direction;
a holder driving unit, which sets the holder in a horizontal state and then positions the
holder in a substrate exchange position, and which sets the holder in a standing state and then
drives reciprocally and linearly the holder in a direction intersecting with the X-direction in an
irradiation area of the ion beam,;
first and second lcad lock mechanisms, which transfer the substrates between an
atmosphere side and the implantation chamber;

a first substrate carrying unit having a first arm and a second arm that are positioned



mutual ly vertically and are reciprocally rotated nutually independently
around a sane center |ine, wherein the first armcarries the substrates
fromthe first load | ock mechanismto the first colum of the holder in the
substrate exchange position, and the second armcarries the substrates from
the first colum of the holder in the substrate exchange position to the
first load |ock nechanism and a second substrate carrying unit having a
third armand a foyrth armthat are sitione tually vertically and are
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the substrates are driven reciproca I near ‘efore, unlike the
case whepebstrifes from thepeand eolimn efih¢ byldat in the pubistiate xchyngp pesitign th deseendt he
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(uniform). As a result, the uniformty of the inplantation anount
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Also, the holder and the substrates are driven reciprocally and linearly. Therefore,
unlike the case where the rotary disc is employed, a relative velocity between the substrate and
the ion beam in the plane of each substrate becomes even (uniform). As a result, the
uniformity of the implantation amount distribution in the plane of each substrate can be

improved.

[0017]

The holder may be constructed to hold plural substrates in plural rows on the first
column and the second column respectively, and the first and second substrate carrying units
and the first and second load lock mechanisms may be provided to correspond to this holder.

[0018]

Further, the intervening unit having the function of intervening the transfer of the
substrate between the holder positioned in the substrate exchange position and the first to fourth
arms may be provided.

[0019]

As the substrate, the rectangular substrate or the circular substrate may be employed.

[0020]

The holder may have a plurality of electrostatic chucks that attract and hold the



4 substrate by neans of static electricity respectively, have a rectangul ar
pl anar shape respectively, and are fixed to direct in the direction that
corresponds to the twi st angle of the substrate. [0021] According to this
ion inmplanter, the holder that holds the substrates on two colums are
driven reciprocally and linearly in the irradiation area of the ion beam by
the holder driving wunit. Therefore, the ion inplantation can be perforned
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and the ion bel-@zin the pl ane of each substrate becones even (uniform. As
a result, the ormty of the inplantation amount distribution in the

pl ane of each subatingtethzdon inq:lan'targpmedwdxtérth[aﬂﬂﬂc&]the sbsntesbhewd ¢alehnsand second

| oad | ock chani nd .t he .and .second.subst.r C units
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t he subs:hrtatH&r&f@tvvhemnmhﬁalaatmspmmmrbnd@l cilektivélg to plplabswbsttatasn chanber and
the carry of thg0 bstrat es between respective |oad | ock nmechani snms and the
hol der can be carried out snmoothly. As a result, a throughput can be

i mproved. [ 0024Plsoade bpldemandtthe substrates\aendriiven rediprecalip lavie hindagly.c oletaferet ed such

that pl uny gitkestil‘lpéésé e t}(r\ealjatagfdtséﬂ'ﬁ l glpg) eécg lalfﬂgtjlvfelrvgygglt}oge &% tflé £L§gtreﬁ§£ﬁﬂrm and

t he secon um respectl y, an rst -an secon strate
car ryi ng thenicosbesr ine K planes of serh sbeteiel beasmes leyerk (wraforahi s apwltc dhest r uct ed

to correg Ly ﬁHQB ﬁﬁﬁflbrg'dﬁtéﬁdtod}strlﬂ;ﬂr%ﬁ‘%flot[a@ I:Inl@eof' d3Bh 'sﬁﬂ%h@t@t&h'&n can be
perfornmed collectivel y to e larger nunber of substrat es, and plural

subst r at &8PeB¥k espondi ng to the plural rows can be handl ed collectively in
the first and sgpond substrate carryl ng units and the first and second | oad

| ock mechani sns. a_resujt, ghput can roved. [0025 Accor di ng
to the inventi &vso tRETst AR %‘Hll “tecmﬁnﬁdngg’ﬁfptap%ﬁcwsfl?ﬁ“é eni ng the

tr aﬂsf er colyihhenis @@.ﬁpp’eatmgﬁa rbehmeespetieelbqt]qﬁmmjsl u“h@éle_dzathg nﬁﬁb@eh r%‘ﬂ?ﬁt rat eh
exchange position a t rst, to four r i rqvi ded. erefore, the
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i npr oved F hr g etlo rtmt)eed invention, the intervening unit having a
functi on’8 re‘SH OHFrP HEC T3NSt er of the substrates between the hol der
positioned in {00@4]subst rate exchange position and

According to the invention, the holder is constructed such that plural substrates can be
held in plural rows on the first column and the second column respectively, and also the first and
second substrate carrying units and the first and second load lock mechanisms are constructed to
correspond to such configuration. Therefore, the ion implantation can be performed
collectively to the larger number of substrates, and plural substrates corresponding to the plural
rows can be handled collectively in the first and second substrate carrying units and the first and
second load lock mechanisms. As a result, a throughput can be improved.

[0025]

According to the invention, the intervening unit having a function of intervening the
transfer of the substrates between the holder positioned in the substrate exchange position and
the first to fourth arms is provided. Therefore, the transfer of the substrates between the holder
and the first to fourth arms can be carried out more smoothly.  As a result, a throughput can be
improved.

[0026]

According to the invention, the intervening unit having a function of intervening the
transfer of the substrates between the holder positioned in the substrate exchange position and

the first to fourth arms and a function of setting collectively the twist angle of respective



the first to fourth arnms and a function of setting collectively the tw st
angl e of respective 5 substrates, which are to be held by the holder, to a
predeterm ned angle is provided. Therefore, the transfer of the substrat es
bet ween the holder and the first to fourth arnms can be carried out nore
snoothly. As a result, a throughput can be inproved. In addition, the tw st
angl e of respective rectangul ar substrates that are to be held by the

hol der can be set collectively to a predeterm ned angle. [0027] According
to the i nsahtraten which ere obeched bigals: haldpd, mraai:édbtynﬂiﬁedahgetsrpﬁs/icﬁﬂi Clhefefteks t hat
fave o 2on A ERaY B RLANGL RAAREYE RIAE S 4Eh @14 GalQuard the
d|rect|on correspon res ec |ve S08% rates.
Ther ef or e mophwmeothfye |Aen fﬁshlpladm@bplénmwﬂpmﬁdr nbddd/m@ﬂ, the thist adglngf r espect i ve
substr at e§es9&ho&e&mgﬁkeﬁbmw§ Bt dréMott haB 8Y Bie RYd SAd W SENBIKRLRGS foQst ati ¢
chucks, such an event can be prevented that the ion beamhit’s the

el ect r ost Af0eeBRFEREEleNd the el ectrostatic chucks are damaged. In addition,
an attracting fmogg applied to the substrate can be increased since a
contact area betwe the electrost chu bstr an be

i ncreased, and %CSOB tg%s?u%ve?t#oélt ee@%é\ergasa ?ur?h ge tmsfllslce W S aﬁg% a heat
transfer aretanpatnpiaas shipe respestivdly apdaredfingd tOWerdélneetbrtetrt@stt}att ¢0¢Temmd§l¢0 than be

i ncr eased {8k of @ﬁk&[v@%ulﬁt‘?ﬂesadYﬁ’e%f&Q%em lct?ﬁmalamwﬁ pekfoRiBdtiige f Ol | owi ng
detailed _description, the acco raw n the clajns. BRIEF

DESCRI PTI &Rld eererwenw%“ﬂre%ben[ rﬂet‘iwﬁagglag%%ﬁmﬁletrﬁqtﬁﬁ cBicksy showi ng
an enbodi g@Mtan 6fenBdan bOprevdifed dat ®e loaa::emrldtsmg: eldcostdiit shucknvadticon. FIG 2 is a
pl an vi ew_sho roudlns i n e_ion

Pt ant or “RHRHEBSRHLLAUAMALS Boafllod BPLARLR £R2STIRH. Shatlin ol g &
hol der dr ibyinagaseshsinceiarpompGara b@ﬁwem therplegireptatic pakend thesiybstraigicewksd i n an arrow

P directi %eaééh Ghd biSo fhe EJb@tHIte O BV A\ WHELG VA sife AR afiber bRE biRbAeke t hat
hol ds a substrate in. a anlgg st at e, eh viewed in a traveling direction

Z of an |6‘H’S‘53é%1‘fﬂdﬂ?§leé%“f’5§a“é"}b‘1° CdRFTEHEwi ng an exanpl e of the hol der and
an intervening Oﬂiblt fRiresg ank @ptantapesamapriez agrascht $iomt ehe Wilewingl essiddf rom t he
substrate J8aLTY enl arged sectional view taken
along a | | he ‘f} ﬁnﬁﬁ@igge(?‘—rfi‘g %%%glt%r? Ee}?] arged sectional view taken al ong
aline EFE in FIGZ. FIG 8 is a schematic side view showi ng an exanple of a

lifting prRIEHBrRRIPOIONOE THEIRAWING: a schematic side view show ng an
exanpl e of a tvxfﬂaﬁs]gui de rotating unit and a tw st guide elevating unit.

FIG.1 is a schematic plan view showing an embodiment of an ion implanter according
to this invention.

FIG.2 is a plan view showing surroundings of an implantation chamber of the ion
implanter in FIG.1 in an enlarged manner.

FIG3 is a side view showing a holder driving unit in FIG.2 in an enlarged manner
when viewed in an arrow P direction.

FIG4 is a front view showing an example of the holder that holds a substrate in a
standing state, when viewed in a traveling direction Z of an ion beam.

FIG.S is a plan view showing an example of the holder and an intervening unit being
kept in a horizontal state, when viewed from the substrate carrying unit side.

FIG.6 is an enlarged sectional view taken along a line D-D in FIG.2.

FIG.7 is an enlarged sectional view taken along a line E-E in FIG2.

FIG.8 is a schematic side view showing an example of a lifting pin elevating unit.

FIG.9 is a schematic side view showing an example of a twist guide rotating unit and a
twist guide clevating unit.

FIG.10 is a schematic front view showing an example of a substrate containing vessel,



FIG 10 is a schematic front view showi ng an exanple of a substrate

containing vessel, 6 when viewed fromthe substrate carrying unit side.
FIG 11 is a schematic view expl ai ning an exanple of an overall operation of
the ion inplanter according to this invention, wherein illustration of the

portions that are not so required for the explanation is omtted herein.
FIG 12 is another schematic view explaining an exanple of an overall
operation of the ion inplanter according to this invention, wherein

i |1 ustratwhen vigfved fremphy tubgrete dahizing amiesidot so required for the expl anation
is omtted hereifq Fl.Genefmiub §ie§ltek;lt;lLinfi'1ﬁ9ﬁ Qﬁnﬁ&&%ﬁ%‘rérgﬂ égﬂe?éﬁog?éplh@'id?l' ng an
exanpl e of an overall operation o the ion'inplanter according to this

i nvent i orimplahter axcerding teithisriaxenton. vheremallystatidned dhetpirgtionsithat arorot soreqpiesdui r ed
for the gypha qa[n%nii%lg‘gfegh&gm_her ein. FIG14 is yet still another schematic
vi ew explai ning an exanple of an overall| operation of the ion inplanter
accordi ng to tRlG12 masethersphematieyiey gxplpins ep gxample offan opalpenerationst thehat are
not so regin@thd Alcoldhy 63 ANGkLE WHeRiPMdtlAth S8R ditions kg A8 nbSsod Vi ew
showi ng anot her exanpl e of the relation between an electrostatic chuck and
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i mpl ant erthg ign fpplanierjaggoggng to s InFentiap ASTeHE potio]thatpredot sq s g
schemat i gequiradifoy iRWxslRitbnG oafitedmeRd. ment of an ion inplanter according to

this invention 2 1s.a an vi ew show surroundi ngs of i npl antati on
chanber of ¢t nEIG bR Ap@h e ey o Bh Ak PR R AR Grera] 0030] - Thi s
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separat i %1% IS tleppl i ed goothaerg3 ilon ibeam 4 d‘é}{%i ch is extracted froman ion
source 2ahgreRots@lequired fof the explanarighis oruiiedherely + e the ion beam 4 is

i ntroduced i nt 1G5 isnpam sibivorg ambthabenndle & thatrdlaticnf betwrenianreldeaastatt f r om
the ion s o t i npl antation chanber 8 is kept in a vacuum

at rmsphercgl.ycri([ag%é“f]s&sfrﬁg‘t his case, this ion inplanter may be constructed such
that the separ &lG this astheortiofragnew bowmgratthgyevaided thoretation begpean thhe mass
separati o and a}lgl%.‘e;ﬂ%gnggﬁ%ﬂlfbsﬁg@st ngﬁebheoﬁza%%re@cct ed fromthe ion source 2 is

introduced 1nto t antation c The ion
FIG.17 is a view showing fragmentally a rotary disc of the ion implanter in the related

art.

DETAILED DESCRIPTION

[0029]

FIG.1 is a schematic plan view showing an embodiment of an ion implanter according
to this invention. FIG.2 is a plan view showing surroundings of an implantation chamber of
the ion implanter in FIG.1 in an enlarged manner.

[0030]

This ion implanter is constructed such that a momentum analysis (e.g., mass
separation) is applied to an ion beam 4, which is extracted from an ion source 2, by a separation
electromagnet 6 and then the ion beam 4 is introduced into an implantation chamber 8. A path
of the ion beam 4 from the ion source 2 to the implantation chamber 8 is kept in a vacuum
atmosphere.

[0031]

In this case, this ion implanter may be constructed such that the separation
electromagnet 6 is not provided to not apply the mass separation and the ion beam 4 that is
extracted from the ion source 2 is introduced into the implantation chamber 8. The ion

implanter in this case is called a mass non-separation type ion implanter.



inplanter in this case is called a mass non-separation type ion inplanter. 7
[0032] Here, assune that the traveling direction of the ion beam4 is set
to the Z-direction, and two direction that intersect substantially with each
other in planes that are intersected substantially with this Z-direction
respectively are set to the X-direction (e.g., the horizontal direction)
and the Y- direction (e.g., the vertical direction) respectively. This
embodi ment is constructed such that the ion beam 4 havi ng a shape whose

di mensi on WY (4@@ tIG.B) inthe Y-direction is |arger than a dinension W

in the X-di I'ECtHe@é" a£shﬁbaaat&e&h\&ﬂng:@atdcﬂ@h fithioR béanDPRAYt th The 2ditkAGd, €d from
the ion soyrce and the ion bea}% tgw ng the bov shape is |ntroduced

into theén W‘QWPH‘?‘} # intprseah bstgat LanIEsesed t he i on beam
4. [ 0033]subsdiantibiby \Sltlﬁthﬁlﬁ—dlrdchdnﬁreqﬁﬁmelﬁﬂr@ﬁt @rmmwxxbaloﬁqagttmaﬁ@%nﬁuch t hat

the ion beam 4. hayj di nmensj on h ntroduced into
the | npl AEHTLH A= o CE ol PtPR rt B roPRG e B LBGPEEMe R | hen
t E| s i on dogsitdd hmhﬂﬁath_eeﬂnlﬂama hadiagasifapé @B@E?dndn&ohﬂ@l(b@m.gﬁmhhe bet vvgen .
the ion and t i ant.at i,on . . exanp nd Jjs introduce
hTo Dhe YATeSRaf fros fran AREDH 04 Woln B4Ry ardsyon his RefgRafe 1RF RrbBory i
i mpl ant atemmetdtfmimme i sb&ce&,h&dlﬂabm lieama havieg dicabotershabe isimgodeedintovacuum by
a vacuum, xha t ng ha%% ltl }1 the |on beam 4 is

PRS- RARRR Ol s A S ine Of B8 s

i nt r oducé holder 12 is provided
in the inpl ant {1@036]1 chanber 8. This hoI der 12 holds substrates 10, onto

whi ch the ion ﬁﬁ‘ﬁ;&sae%ﬁtthﬁ for 1§np%ﬁ{e (Elygéjcotﬁymlc{ %ﬁ's{h%étfﬂ%ﬁ‘w&a}n%ha%gt o 'ne q

two col ums of a secon

directi ordlmeru@ndmétsémyllertﬂhe thet tirpdused ike theimpintationsbadibeedis. exmm@a“}om I n
FIG 2, I:Itl@ 131‘]'5&9035' $aid iy thi'gll(ﬁblgm 4@%&&4@9%5%&&@&&9'&@5 béla%luﬁeﬁh illTustrated

ina si rrp It manner . exarrp e re concrete structure of the

hol der 12@"@%%6% spyfee ﬂd@fe ipdpafation chamber B pxample, apd i indrpdecsd iathe as shown
in FIA apfafhéenhahbig ghol der 12 has a square frame body. Wth this
arrangenen it is made easy that interference between the holder 12 and
lifting pi ns 4200340 t wi st gui des 44, described later, should be avoi ded.

Al so, a wei ght Byhreekadd 1o PIG], thdimiphalades chhRb&a s Behatdtédto A9ebdeRORE]
degree of vacuum by a vacuum exhausting apparatus (not shown). Also, the ion beam 4 is
introduced into the implantation chamber 8.

[0035]

A holder 12 is provided in the implantation chamber 8. This holder 12 holds
substrates 10, onto which the ion implantation is performed by irradiating the ion beam 4, in
two columns of a first column C, and a second column C; in a predetermined direction,
concretely, the X-direction in this embodiment.

[0036]

In FIG.2, FIG.11 to FIG.14, FIG.16, and the like, the holder 12 is illustrated in a
simplified manner. An example of a more concrete structure of the holder 12 is shown in
F1G4 and FIGS.

[0037]

In this embodiment, as shown in FIG.4 and FIG.5, the holder 12 has a square frame
body. With this arrangement, it is made easy that interference between the holder 12 and
lifting pins 42 and twist guides 44, described later, should be avoided. Also, a weight
reduction of the holder 12 can be attained.

[0038]

The holder 12 may be formed to hold the substrate 10 in one of the rows formed by the

first column C, and the second column C,. Like this embodiment, the holder 12 may be



The hol der 12 may be fornmed to hold the substrate 10 in one of the rows
formed by the first colum C, and the second columm C2. Like this

enbodi ment, the holder 12 may be 8 forned to hold plural substrates 10 in a
plurality of rows R to R3 forned by the first colum C, and the second
colum C2 respectively (see FIG4 and FIGS, for exanple). The nunber of
pIuraI roms is three in this enbodi ment, but such nunber is not limted to

this. 39] rate d of a se ondu bstrate, for
exanpl e dfoﬁéﬂl%l Eﬁ"ﬁ’%’iﬁ@s é ﬁ“rlai)%r‘r’?%"sth Q ﬁ% %ﬂ%(ﬁ rsb‘?oﬁﬁ'éﬂ shape of
t he SUbShﬁcﬁtb@sd&S&yd Runsiet; ré@eawe@q&eam.eand n@mﬁyemlps@t Tk mintbef ¢l €, or the
like. In the foll natjon w.ll bhe made. hy .taking the case of a
rect angl Blué?imewf’ 1%5% ‘?B‘l Eﬁ’g ‘mef‘tl’lB“tﬂ’?hq“g‘?’ers’isflﬂj‘r“?%ﬂ QW% “be given in the
drawi ngs. [ OO@0QR9) n bot h cases where the ion beam 4 when irradi ated onto

t he substrate 10,do go the s wher he, i on beam 4
under goes t he %%%‘r‘fﬂ?%@teq@f Bé‘é{?ﬁcﬂldﬁ%gr S"F%@ oﬁﬁ’r‘@?pg‘?’lgwhei n the

Y- di r ect substrdt®isaovianitddie tlnsam\ls(oompﬂana‘b\ahape of)dhel subktratowsy bé feetosibaingdt, es 10

hel d on t he ol Céetﬁamralgﬁefl& kg 3an foF 0\94 n%lexﬁ a?l 1? %i ge) ma({e%af%a]k]h{ghtﬁ

referencé 18 a hol der
driving caepfa xt&amgha@s au,irepimet h’dsmdieckamla:tzuuaﬁbnewtikﬁmwndm thwdngvmgalt 16 has a
function of self’0 (ag the holder 12 in a horizontal state (containing a
substantial horizontal state. See a chain double-dashed line in FIG 3) by
turning the holndwth cages wherei thejion heasni4 wherhinadiaed Pt substrdtet!Rdnes nobsi t i oni ng

the hol dg,{dee%% tmc%bnmgeﬂsmwaﬁqgn Baslss ﬁrﬂl%%o@s%ﬁé‘é%ﬁﬁﬁn%? +ma€a& Ha§ the

i npl antati o . The | der dri vi uni t function of
drivi ng tedinsngienWwin fisd-dirasben towover e rows @ae rwr@hualtrﬁ‘és)éimbﬁtrateeéo 10 being

hel d on ﬁé}@omlb@lsmerlﬁ (b3 Fi03 bfid Adi2tdr@Randi®a of the ion beam 4 in the
X-direction, épsettlng the holder 12 in a standing state (not to limted to

a vertical For exanple, see a solid line in FIG 3) and then driving
reci procal l'y aBgﬂraféra@altd pIG2had Fi®@b, a8 ichdmpla0lgis Tednﬁpp%d%m%ld@ﬂdn@sg i ndi cat ed

e O e ST B L THYED U i B o 20
descri begbldaatiBin a lﬁcﬁ)&éﬂ]ﬂ staBecansigngh SI_ﬁHiﬁnlﬁzﬂ(hblﬁn’oﬁ&B&tatan Kek ianksh dr i ving and
(1S L TeRgh Rt LS P BRSO R Ry SERSLORET, 2Pove
bei ng hepditoning ite Hotled £ in Bdrede@Ouidd¢d substratdﬁxshaagéaplmtm A8 in tho dbpladftatiohe
const, 4l TR o5 S VBB BB D
the holder 12 and the substrates 10 bemg held on the holder 12 in an irradiation area of the ion
beam 4 in the X-direction, by setting the holder 12 in a standing state (not to limited to a vertical
state. For example, see a solid line in FIG.3} and then driving reciprocally and linearly the
holder 12 along the X-direction, as indicated with an arrow A.  In this embodiment, an
intervening unit 40 is provided in the substrate exchange position 48, but this intervening unit
40 will be described later.
[0042]
Because of the reciprocal and linear driving and the dimension Wy of the ion beam 4
in the Y-direction as described above, the ion implantation can be performed collectively to
plural substrates 10 being held on the holder 12.
[0043]
In this embodiment, most of the constituent elements of the holder driving unit 16 are
provided in the implantation chamber 8. The reciprocal and linear motion of the holder
driving unit 16 is guided by rails 18 provided on a bottom face 9 of the implantation chamber 8.
[0044]

This ion implanter is equipped with a first load lock mechanism 20a and a second load



driving unit 16 is guided by rails 18 provided on a bottomface 9 of the
i npl antation chanber 8. [0044] This ion inplanter is equipped wth a first
| oad | ock mechani sm 20a and a second load 9 |ock mechani sm 20b used to
carry the substrate 10 between the interior of the inplantation chanber 8
and the exterior side of the inplantation chanber 8. In this enbodi nent,
both load |ock nechani sns 20a, 20b are arranged nutually at a distance in

the X-directio cret IS a, 20b are
arranged ¥ %ﬁ?gﬁ%é@a‘fsfﬁ){g ﬁ@%%ltsﬁée 1% Ptnrt ¢ ‘é.‘ erigt; @?% 18{@“%80'5 cent er
line of tchamismBsihd EhbextemtrhaiagéthpoﬁplanmmnéﬁambtrBheInXhlelembmi]hﬂn both{ 1081 5]
Respect i ye klrr?eac ; OC&[OQ%Q arran g?n%’tuaﬁ t Man%f ?notrﬂg 5(?41 t¥0’n yo(r)ea d | ock
chanber cons escriped Yatery "are exnaust e nmut ual I'y

[ ndepende:nndrgteltf,daoﬁl lpmcbldelt xeccrhamenls 2(debee: wiangaion suhstaytialy bdaterally exhaust i ng

appar at “%ﬁ&&?ﬁ@%é}mﬂs t6°‘£§ ter nd/ &the §BSrae ¢ ghq?rgcéosnﬁbhﬁg g x9ftfRey _nitrogen

gas, or Intro I nto he | oad
| ock nechanlsnﬁmﬂﬁh 20b are restored to an at nospheric state (this is

called a "ventf 4
structure of bcl)lte H@{é’gé mf{cg%asﬁlrlsszrgé\ %ggﬁoggg&&%lf aqﬁﬁ ph%;l?\ée‘z?w th
refer enc@oms@mngh@mr dasenibed fataary extppgted migrallyripdeapndentlyi to a@cﬁsir«tpw@aedm th a

first Sulaegrtatﬁaaaww Dehcbiith txrét?an@ aanfserﬁa@r}ow@ubﬁrssaatenﬁgag Eochaga Uni t 30b.
[0048] The first substrate carry unit 30a has a first arm 32a and a

second arleaEpHeashhpiraged sapesihe rlllS“"n’édP vqed ity the deadileck chymbes 44 apd therhead

reci pr oCadck ¥ndeRinfthR B 0AP0Y Bilelrdstdrétite RE RERBIHeYIC %@#ﬂﬂﬁ idcallsdirevegent er |ine 34a,
as indicated with arrows F1, F2, respectlvely he first arm 32a carries

the subsPFEEMeRo fromthe first |oad | ock mechani sm20a to the first col um
C, of the hol dggo46p in the substrate exchange position 48, and also the

second arm 32b carries ate 10 f t co I of the
ol der 12 -t Adnk bSls SeBRBRag stisder of BT et s pRisnsns 08 i
mechani s e 2GfainddOtdOkferehbetoF@@6Makrsubst rate carrying unit 30b has a third
arm 32c and a E&F{ h arm 32d that are positioned nutually vertically, and
can be reciprota rotated nmutual ly i ndependently around a sane center

| i ne 34b, as i itiscatieganict Is cquippedsvith3, firfi4pbstres garyiny wiit30aThéa tdepudd ar m 32c¢

carries fromthe second | oad | ock nmechani sm 20b to the
second cgﬁg‘@g@%ﬁtﬁgbhol der 12 in the substrate exchange position 48,

and al so the f®8h arm 32d carries the
The first substrate carrying unit 30a has a first arm 32a and a second arm 32b that are

positioned mutually vertically, and can be reciprocally rotated mutuaily independently around a
same center line 34a, as indicated with arrows Fy, Fa, respectively.  The first arm 32a carries
the substrate 10 from the first load lock mechanism 20a to the first column C; of the holder 12
in the substrate exchange position 48, and also the second arm 32b carries the substrate 10 from
the first column C, of the holder 12 in the substrate exchange position 48 to the first load lock
mechanism 20a.

[0049]

The second substrate carrying unit 30b has a third arm 32¢ and a fourth arm 32d that
are positioned mutually vertically, and can be reciprocally rotated mutually independently
around a same center line 34b, as indicated with arrows Fs, Fy, respectively. The third arm 32¢
carries the substrate 10 from the second load lock mechanism 20b to the second column C, of
the holder 12 in the substrate exchange position 48, and also the fourth arm 32d carries the
substrate 10 from the second column C, of the holder 12 in the substrate exchange position 48
to the second load lock mechanism 20b.

[0050]

In this embodiment, respective arms 32a to 32d are formed like a straight rod

10



substrate 10 fromthe second colum C2 of the holder 12 in the substrate
exchange position 48 to the second | oad | ock nechani sm 20b. [0050] 1In this
enbodi ment, respective arns 32a to 32d are fornmed like a straight rod 10
respectively. [0051] 1In this enbodinent, the center |ine 34a passes

t hrough an intersection point between a line 29, which connects the center
points of both | oad | ock nechanisns 20a, 20b in the X-direction, and a
center I|ne of fhe first colum Cl1 of the holder 12 in the substrate
exchange P8¢ Pon 48 in the Y-direction. In this embodi nent, the center

l'i ne 34b passeqnmﬁﬂough an |ntersect|on poi nt betmeen the line 29 and a

center |ine of t 91 merqz Eatar%e E}g n%emcnwthct)ai tSDlé strate
exchange posi ti on %n n%eﬁe i redy |onp FAEEHH SN PY'e carryl ng

units 30dine Ba,bw}hetvwndwcmhmnunpmwts 8btth IB&d)loch\tmediamsm AWl in¢he arns 32a to
32d resp ks p h Qnstituent
ol enent & Py i SET SRR RnbEERIT Y 1 MO g Bil RFRRT, o1
surface gsitipred8 inrt iérdlr@;tlmon Ig HandrelrodBnent, @G&Sl]lter line 3¢hpsssesitirodghramnt , bot h

arms 32a, g}%&tlgﬂ p& EPoeHrJeﬁ hesifﬂg§§ El?t)t £eehi Ff11¥e' d?%eug é&d%&ﬂmﬁ@ of ﬁi@‘%l}jeﬂbur al (in

this enbocﬁ ment, ree strates e| ng I'n positions correspondi ng
to pl uramthe@w@tretﬁ emlpengemoetlorcf%ﬁ inthe Xediresttion. he hoI der 12 respectively.
Simlarly, bot 00’;3@25 32c, 32d of the second substrate carrying unit 30b can
carry plural (in this errbodl ment, three ) of substrates being held in

posi tions cor r dbpSHEHE caT I uRtas0a dhdhayt drvies Wls d6rd 36l MR r@@teéfhet he

hol der 121 EBRQE B2 R pectivlely as QbR ribSBovaBRkctiNtdy. Naksless ddcdihiblse merel y the
substrates 10 in o t he a%m; 32a to 3 é be of the type that holds

ow,
one substeleéleétsPﬁbOt{;égEB%ﬁ‘@éﬁ? 36 ereeaq“deﬂpk émb@ AApYréceRbR in FI G 2 and
FIG 7, resapeshionchanbd 832a to 32d have respective supporting menbers 38

t hat support Lg(iqﬁgbstrate 10 under respective arns 32a to 32d. The
supporting me 8 supports an end portion of the substrate 10 fromthe
| ower side. [ GOhis]|embblimehi, bsth afrﬁbﬁalﬂbl@fﬂiﬁﬁk’@ﬁlﬂﬁﬁﬁt@@ﬂrﬁ@dﬂthea sécond | oad

St uct ur Sl of TRt REES of SR bRmR it otskiiony Freghdig oot nea by
way of exybmylrewhafitks first cSluminl Grof yhethoklef 1] fespactiglye x Pinalady,iboth arss 3JapBldcable to
the s ecoggthle g&gmnll %ﬁr&ﬂ?&aﬁ@“g%mt gglpcan carry plural (in this embodiment, three ) of
substrates being held in positions corresponding to plural rows of the second column C, of the
holder 12 respectively. In this case, when the holder 12 holds merely the substrates 10 in one
row, the arms 32a to 32d may be of the type that holds one substrate 10, respectively.
[0054]
Like an example shown in FIG.2 and FIG.7, respective arms 32a to 32d have
respective supporting members 38 that support the substrate 10 under respective arms 32a to
32d. The supporting member 38 supports an end portion of the substrate 10 from the lower
side.
[0055]
The first load lock mechanism 20a and the second load lock mechanism 20b have the
same structure mutually. Therefore, the structure, etc. of the first load lock mechanism 20a
will be explained by way of example herein. Similarly the following explanation is applicable
to the second load lock mechanism 20b.
[0056]
Like an example shown in FIG.6, the first load lock mechanism 20a has the load lock
chamber (this is also called a vacuum preliminary chamber) 21. It is possible to say that the
load lock chamber 21 is provided adjacent to a top portion of the implantation chamber 8. An

access port 26 through which arms 52a, 52b of a first substrate carrying unit 50a, on which the
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[ 0056] Like an exanple shown in FIG 6, the first | oad | ock nechani sm 20a
has the |l oad | ock chanber (this is also called a vacuum prelimnary
chanber) 21. It is possible to say that the |oad |ock chanber 21 is

provi ded adjacent to a top portion of the inplantation chanber 8. An access
port 26 through which arnms 52a, 52b of a first substrate carrying unit 50a,
on which the 11 substrate 10 is put on and which are |ocated on the

at nosphere side descri bed come ihis rovided bet ween t he

l.at e 0 ou% and
| oad | ockUbsHaRYAES B4 onapd ‘t’}Hal He h’ﬁ% e atmgephempridefescaibed latsp gp ogtend o
opened/ cl@meth lbxrcaldéaaweanvcﬁé Ned (oek €hambar 71l aaa theaaltm&)ahezssmél atThle Sccess
opened/ cl os (il ed with gn {’il’l’O g) %@a The E\‘}P? ock chanber
21 and tH’@ ‘é’ﬁ'ﬁ‘%‘i‘{ ShAPASRY™ ¥4V & € Fa Pt 3P|"6‘ FBONAL 3 QpEredElostiodly 22 that is
caused byncﬂfhtdahﬂﬂﬁdnlaﬁgwunit 24 to nove up and down via a vacuum sealing
portion 25, as %c) cated with an arrow H That is, this valve body 22 acts
as a vacuum vall and supports the substrate 10. A supporting nenber 23 for

supporting the Thehat tak ehahibet P @nd thed imghintayion ¢Hatvdek asi&@amndn&d;bywhlded over the
val ve bo 2 The supporti menb 3_suppor nd ion of the
substr a S00%% i e AT REOBE o onSRBakt BomsbiF afEB R HINEY  anot err ed
i n the pesition@H, Mdncmteﬂhéth\aalanwlbbdﬁhéms, itigs Val¥et toody 0P adtsea vacsml valivel | ne i n
FIG6) b he r i . r Vi 50a

| ocat ed éﬂé ’gstdr;rr%%%%ﬁge Si deﬁlpl;0 +ésngéer ? %g&éé@éﬁn g?{ee S%Sﬁlgteqp r”%’ﬁlsf erred in
t he posi tshgmly\med gate hﬁaarmadiadewbtdug/vm h‘0§y Adv ethedopportingeeenber Zhapports

doubl e- d3RNGH phitBF of e SloShdd 1040 i 13 33@:10 %% tifMfratelpgd substrate

carrying unit e vacuum SI articularly, when the

val ve bodpnstaraddn the ppwtonpherathe M@pr‘@%ib’ drlified ap Ee ééolmhltnh irgFIGH by thel i ne, t he
| 0ad | 0Cknheabey c2heand shiifud BRHAAISORINBTBR fn kARSI RAH ddoned by

the valve body his state, the interjor oad | ock chamber 21

can exha@isetsebﬁtrtats 1& is Wad’éf?ﬂﬁq wh@cmltwwherﬁmtwyﬁ@ww igposgddond ()886t shown) or

can be repfiRi@Mld @iskdagind i MG BY {he arnky RESIIHRS HedHr® silsirfte carM@Pnkt3bgd) . When
t he vacuum val ve 28 is opened in the at rmspherl C pressure state, the

subst r at &0 5 veaimidecarried (put in and taken out) between the val ve body 22
and the at nospt(mlse] side by the arm52a, 52b of the first substrate carrying

unit 50a on th Wien al ve d 2 18S. ed. down to
the position i sf{ﬂf atr&D%‘P ’t‘ﬁheﬁ X Yahiekods ﬁsé’ﬁﬁé%tggl?ﬁ %ﬁé?n {"ﬁ&a@éﬁ’g{l?at e 10
can be caslid led, thetomémnkt}tmwmlvzmdlﬂmdmp&ﬁtaamdcﬂamberﬂdaiplbap:im'tidmdbpﬁanber 8 by

Lhe a0 0 888ho3d. O BNSal! 8 nBUPSH 6218 RRL iR ANl 30N pLhe - vacuum

si de. [05 erence ¥Prst 1oad I ock
nmechani s na@0m b@ralne aolgn exhausting apparatus (not shown} or can be restored to the atmospheric

pressure state (i.e., ventilated). When the vacuum valve 28 is opened in the atmospheric
pressure state, the substrate 10 can be carried (put in and taken out) between the valve body 22
and the atmosphere side by the arm 52a, 52b of the first substrate carrying unit 50a on the
atmosphere side. 'When the valve body 22 is moved down to the position indicated with a
chain double-dashed line, the substrate 10 can be carried between the valve body 22 and the
implantation chamber 8 by the arms 32a, 32b of the first substrate carrying unit 30a on the
vacuum side.

[0059]

By reference to FIG.2, in this embodiment, the first load lock mechanism 20a can hold
plural (in this embodiment, three) of substrates 10 in respective positions corresponding to
plural substrates 10 that are held by the first or second arm 32a, 32b of the first substrate
carrying unit 30a.  Similarly, the second load lock mechanism 20b can hold plural (in this
embodiment, three) of substrates 10 in respective positions corresponding to plural substrates 10
that are held by the third or fourth arm 32c, 32d of the second substrate carrying unit 30b. In

this event, when the holder 12 holds the substrate 10 merely in one row and the arms 32a to 32d
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plural (in this enbodi nent, three) of substrates 10 in respective positions
corresponding to plural substrates 10 that are held by the first or second
arm 32a, 32b of the first substrate carrying unit 30a. Simlarly, the
second | oad | ock nmechani sm 20b can hold plural (in this enbodinment, three)
of substrates 10 in respective positions corresponding to plural substrates
10 that are held by the third or fourth arm 32c, 32d of the second

subst r at rryi.ng unjt 30b. | hi vent, .wh t hol der, 12 hql ds the
Subst  at ORGSRy s iesi Su PR Rl 2By 248y b RrGBAEE bt r at o
10 r espechn k@l yne dnbithatd Wastspeotdelyrechani sms 20a, 20b may be of the type that
can hol d one sim ate 10, respectively. [0060] The transfer of the
substrate 10 b n the holder 12 located in the substrate exchange

posi ti on 48 andhe espé&ebf the sistrie BRBettveen3Rahaldey 1D beatehineledibdiateect | y Wi t hout
interventiqn of the | rvenin ni4i, 40,described | ater .. A.ternatively, such
transfer %‘1%3%6 05121 U g?%@trees})igwrgfaaﬁnsb%aéoc% eve cF e\%?hée\fe éj"?crt] (gvrl%lg?ﬁ ng unit 40

| i ke t hi sntewboidhwbhe intéthanng unég 40idetcebaddatien g Altainatively, swhitmosderpdthed, t he
transfer : . bet. . . Ly : e ' to fourth
arns 32a S?gosngtggo g}aéﬁﬁ%é&ge?ﬁ%g@e 1%&%11&?{%3{‘% lg(% thl’%é’rlgogg?éél? a“ﬂ{{%%ghput can
be i npr ovedenrneinitidrieintdi@eei the tlapsferif theenbstrdie 18 hetweerhibe haderildphdtieer

i ncl udes ' [ [ ' ' [ jen . t

exchange g PTEEHE2PE 0k Bl Elndrd amBil, e ool e
each subsmpraved m@hmedpectively to support each substrate 10 respectively and
an el evating Umdél] for elevating collectively the concerned supporting
menbers, has a_function of intervening the transfer of the substrate 10

bet ween t he holibjs empodipentythe dopjmplagiebingludesdbryatepsameg ph4Bhishés the first
to fourt Bra{deB inkBasibotraekchdndad peMimr48! ks pamMiineofapsorifiafedtRrapbegss the

lifting pins 4 and/or the tw st quides 44 cqrrespond to the supporting
nenber s, ?‘h‘f?ﬂh aﬁ’F‘F&I‘t‘? ?4165&?‘}‘:"6@4 t@\?‘é\ﬂﬂ°ﬂ§a%‘rﬁ“'f’5“a‘?d%é‘?§87°6’t"g¥ a?‘ﬁﬂ”s{fevé‘ﬂ? i) evat i ng
uni t I88 (f(?l‘e[eﬁﬁmgl’tdﬁediﬁelyﬂﬁ cBhemal ismm:ﬁﬂg Enemba@,?ﬁ}afu-ﬁbﬁﬁ, ofantgfﬂérﬁngltﬁélcr ﬁt e
exanpl e e.l.nterveni unit 4 L. e i ne ereunder.. . In this
enboni me T e sPrE AP e Ein e Sevie e HHBES SCRMEEPS IR PR | ke s
pr epar edfitsto fotdtearrs G ato@at ar Inacbsdreta txeanipls deatribed hexerandad the diftinggimd&dcri ed as
fol |l ows. 0 .That, is,..the i rvening unit, 40 | 20Ul ppe ith (a) a
o ur a1t g s ] SxcolB ol S Rb bttt phfs AREL BB SRaliklet T 1o
support E@el/sabwist giide déatiidynit Fecotridppndsdo themlevaingwaiti ng unit 70 for

el evating coll ﬁﬁkbvel y the lifting pins 42 (see FIG8), (c) a plurality of
tw st guides 44 p]rovi ded to each substrate 10 respectively to support
corner porti on$hes a gwerconerpis erampde ofithe infegyenme it 4¢ wglboreplatmed héraupdemi t 78

for rotag] g a@bdiffehd 18 iMterl&ind WitSio sBMHRTFIE4, 196 5T SRIRRSHNMEprepared for

the rectangular substrate 10, and has a structure descried as follows.
[0063]
That is, the intervening unit 40 is equipped with (a) a plurality of lifting pins 42

provided to each substrate 10 respectively to support each substrate 10, (b) the lifting pin
elevating unit 70 for elevating collectively the lifting pins 42 (see FIG.8), (c) a plurality of twist
guides 44 provided to each substrate 10 respectively to support comer portions of each substrate
10, (d) a twist guide rotating unit 78 for rotating collectively the twist guides 44 of respective
substrates 10 by a predetermined angle around a center 11 of each substrate 10, as indicated
with an arrow G (see FIG.9), and (e) the twist guide elevating unit 88 for elevating collectively
the twist guides 44 (see FIG.9). Then, the intervening unit 40 has a function of intervening the
transfer of the substrate 10 between the holder 12 in the substrate exchange position 48 and the
first to fourth arms 32a to 32d, and a function of setting collectively a twist angle ¢ of respective
substrates 10 that are to be held by the holder 12 (see also FIG.4) to a predetermined angle.
[0064]
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substrates 10 by a predeterm ned angle around a center 11 of each substrate
10, as indicated wth an arrow G (see FIG 9), and (e) the tw st guide

el evating unit 88 for elevating collectively the tw st guides 44 (see

FIG 9). Then, the intervening unit 40 has a function of intervening the
transfer of the substrate 10 between the holder 12 in the substrate exchange
position 48 and the first to fourth arns 32a to 32d, and a function of
setting collective i st.. angle,4 of r bst ates 0 that are
Co be hel d by (b niripdtel it Sed e By er eFHERE 10 K SRR IR RS g1 6.
[0064] 1RBuithe nnmhé}@nftfmfhﬂtﬂg@idsimtiémtghpmtm;toétﬁls DETheam&lb&LdeIiertMSEgLﬁﬂb 44 set to
three, for exa e. nBut. the nunber i f.t s.hot limted to
thi o TheeHanBarrgr 10 Reet hitde RTaRiH feiop il FER RIF L 8% 8¥5et o twio
in a si mhmbér@dthelmusgmdﬂsl%ns nonlnﬁit@tﬁtthIaﬁ?oSl;hreetocfouBmIsttgiueies Hurdgee of t he

tw st gui 4 elimted to this, and three or four tw st guides 44
may be e%%ﬁ%“ﬁdk%ﬁ exanple. [0065] A plurality of electrostatic chucks
14 for attractlméShnd hol di ng the substrate 10 by means of static

electricity r e%ﬁﬁﬁ%h&%ﬁé’le&fo fa{ld dly Ih%lla?t‘?acﬁ\g% Qﬁ%oﬁ%&hé‘w@g%é fhoodge in this

enbodi nent , anar “shape of each electrostatic c IS S dinto a
rectangl@wm@dﬁﬁﬁg@@ﬁ@ﬂ%@”ﬁﬁmﬁh@W§Gﬂ§ﬁﬁé!@eh@dﬂdﬁd Intpddisibedr thést ati ¢ chuck 14

is fi XedanroﬂanﬁCé lhﬁhrrs}ha%e ofieawaaan%aﬁmw@msmem% 4 Qcthiflfe t Wi St angl e 4)
of the rectangul ar’ substrate 10. hi s enbodi ment, holes through

whi ch t héom§spending tpthe substrate 18884 ﬂw%tr?%ftt@ Ch@kdégfs@sed tcaﬁhéﬁ:bmém ded in each

el ect r osigptdien GAHEfredfbni LS MRGWISY BloYo ¢ FTRPREAASr bitsirAtBgo.pi NS 42 are noved
vertically to Pa through the holes in the electrostatic chuck 14 on the

hol der 12 t hat ept in the horizontal state. [0067] The tw st angle 4)
of the substratethsQnibsdiarst, Blesthroagyitis the Niingpapragendh sabstra@r0pagerent

(dlrectlon) of.. the s tra O jn,the jon inplanter,. .and presents t he
(it ect 1 oAIroV AT S SrEeits Bk T ottt AR I A P e
exanpl e sadedilyitopdsk Gdoughdhefioles T thaslectmrgliechnek wWeeantha hblderd 2sha & kept ih he

rect angul.ar. SUbilsm&e 10 and the X-direction is set as the twist angle 4),

but thisﬂgﬁgp(J I's”Saime as an angle between a major axis of the substrate 10
and the X-dir@@6vlon. In this case, another angle may be decided as the

twi st angle 0. r %ﬁg&%@%ggf‘% bsﬁ’até $0 RShe Bepa?ﬁne?e?%gﬁe rEs%l&t a?.xa”p' e, but is

not limted to't espect| ve concrete exa the lifting pin
el evat i ngrrmpmem(odlretch@)towhsﬁutgtyateléO inrthy, ign impjanier md7@resaniaﬂlerdgethn9f gui de

el evat i ngheWiistra®0With!redpet 83RE Bn84n 35 fndhd QUWRp1elsRREDh FIG4 and FIGS, an
angle between a long side of the rectangular substrate 10 and the X-direction is set as the twist
angle ¢, but this angle is same as an angle between a major axis of the substrate 10 and the
X-direction. In this case, another angle may be decided as the twist angle ¢. The twist angle
¢ is set to 23 degree, for example, but is not limited to this.

[0068]

Respective concrete examples of the lifting pin elevating unit 70, the twist guide
rotating unit 78, and the twist guide elevating unit 88 will be explained as follows.

[0069]

Like an example shown in FIG.8, for example, the lifting pin elevating unit 70 is
constructed such that a plurality of lifting pins 42 positioned in the implantation chamber 8 are
moved vertically collectively, as indicated with an arrow K, by a driving source 72 via a vacuum
sealing portion 74. This driving source 72 is provided out of the bottom surface 9 of the
implantation chamber 8.

{0070]

Like an example shown in FIG.9, for example, the twist guide rotating unit 78 is

constructed such that a link mechanism 86 provided in the implantation chamber 8 is turned
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Li ke an exanple shown in FIG 8, for exanple, the lifting pin elevating unit
70 is constructed such that a plurality of lifting pins 42 positioned in
the inplantation chanber 8 are noved vertically collectively, as indicated
with an arrow K, by a driving source 72 via a vacuum sealing portion 74.
This driving source 72 is provided out of the bottomsurface 9 of the

i npl antation chanber 8. [0070] Like an exanple shown in FIG 9, for exanple,
the twist guide rotating unit 78 i constructed such_ that a |link pechani sm
86 provi dEGPPFIPE eI SROR ML A @O BTNl IESBUCA S Yae VERBEAFIPE as

i nd: cat edhoyichl84 pand alich ol tMsrt] byida ﬁﬂd&r&éépﬂ@i’v@l’sﬁbﬁrﬂ@ Sauvnsted B2hiv ligk a vaguum
seal i ng ortion, 84, and then e tws ui.des 44 for respective substrates
70" coup! dFeRBTh LA AR e e i B T e G ST RIeGRAR VIS 1l cat ed
wi t h t he ratatipMdrsingrsesmoe 82 is\pedvided o of therbottedh istndicel @ iof iha gmslantatém cB2mbes pr ovi ded
out of the bottomsurface 9 of the inplantation chanber 8. [00711 Like an

exanple shown in FIG 9, for exanple, the twi st guide elevating unit 88 is
constructed sud®titlhat a plurality of tw st guides 44 positioned in the

irrplantationc%ggﬁr nmy tl oecti A yNdi cated with
an arrow N, byrta Fivi n‘gg %c?ur ceﬁg%)éf\?(lgraek%rﬁ}gg’)ﬂ\}e;@ﬁ%%&géég%aﬁgg %g'fﬁqlgn 84. This
drivi ng soustroetle@ch thaha pluiatieycf owist guides e pdsgioneshin gherifnpliatatiorofhambere are

i mpl ant at | hander : I | S1RW8R 1 : to this
verti cal nglrﬁ(g/t@cllgn. ] FB%’%TJ%%MP?‘F?%%?%S 42, l%yhsae(ﬁ{%\l]/a%g%&é%?%ggﬁ%4 t he
lifting prevuslseslagipagiondits Tios drvieg sowics 80 gprepaded ogt ofithepitomisurfag 9 odnd t he

tw st guigleBlaMabd AAmds & GRe AREmAHLARHRHE idle b PesorRito R feRl mORAr at i ons
respectively. [[0073] By reference to FIG 2, a beamnonitor 68 for receiving

the ion beam 4¥Hd!l measuri ng a beamcurrent density distribution in the
Y-direction isTREQiingPths UD, thdWvidt BRI M42dht ARing haTdd&/atifk unit 70, thbbwisteuiredi ment
this beam npnitor._68 has a El,ﬁhjrz% I&%A%‘/ of. @eam neasuri ng,, el Ements (e.qg.,

Far aday COfp&e Wit/ Bnditheat™shen ot raitngt 3 argieaaesingt ListuR s noRgptions wi der

t han t he rebpesgingi.on W of the ion beam4 in the Y-direction. In this case,
as the beam no 'Oggf 68, the structure for noving one beam neasuring el ement

in the Y-direc may be enployed. [0074] In this enbodinent, follow ngs
are provi ded oBytréfereatero Fih mdean denvart68dbr edeiving thploantat # and mhamieyr 8.

ngrﬂ o n:sg%?%% %&%es%%%g%f@ﬁlﬁlﬁ:tog i e ‘Y—%iir%ci:tﬂ)ﬂ iy ;?r%%ﬁ!:dsm ‘?h% i%{)ﬁmg{ignvéh%geri A
In this embodiment, this beam monitor 68 has a plurality of beam measuring elements (e.g.,
Faraday cups. Ditto with the following) aligned over a range that is wider than the dimension
Wry of the ion beam 4 in the Y-direction. In this case, as the beam monitor 68, the structure for
moving one beam measuring element in the Y-direction may be employed.

[0074]

In this embodiment, followings are provided on the atmosphere side out of the
implantation chamber 8.

[0075]

That is, two substrate containing vessels 60 are provided in positions that oppose to
the first load lock mechanism 20a, and the first substrate carrying unit 50a is provided between
the mechanism 20a and the vessel 60. Also, two substrate containing vessels 60 are provided
in positions that oppose to the second load lock mechanism 20b, and the second substrate
carrying unit 50b is provided between the mechanism 20b and the vessel 60. A standby unit
66 is provided between both substrate carrying units 50a, 50b.

[0076]

Each substrate containing vessel 60 is called a hoop. Like an example shown in
FIG.10, for example, the substrate 10 can be contained in plural stages in the vertical direction

(Y-direction), and the substrate 10 can be loaded and unloaded by the corresponding substrate
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the first load | ock nmechani sm 20a, and the first substrate carrying unit 50a
is provided between the nechani sm 20a and the vessel 60. Also, two
substrate containing vessels 60 are provided in positions that oppose to

t he second | oad | ock nmechani sm 20b, and the second substrate carrying unit
50b is provided between the mechani sm 20b and the vessel 60. A standby unit
66 is provided between both substrate carrying units 50a, 50b. [0076] Each
substrate containing vessel 60 is called_a hogp. Like an %xanple shown in

FI G 10, f&¥yBgappPea Ortﬁ%(@ﬂff?telryal?yeth‘l@“@éﬁaE?eszggnt"‘aﬁqﬁfé%‘ Ipwhighgec st ages in
the verti akratd roa6 tddined(iYcalled £61bi €@n) , and the substrate 10 can be | oaded
and unl oaded by bﬂﬁ correspondi ng substrate 15 carrying unit 50a or 50b
(concretely, by[0 arms 52a to 52d). A portion in which each substrate 10
is cont ﬁi nedbi ST&a;i:alnGIg/ 1@hitH6as usﬁ&to s{t&@ﬁxg]ts)ubsﬁﬁteleglgd&ﬂb!?hiblﬁt'ﬁﬁd@@nit s6haed to
store the ,substrate 1 nce, This stan it as. e.simlar structure
Pt he oubgPRIAETugHiEIe fEvE RS sorTuBE Yoe ino et bRa et Pl o 10°1
pl ural stpslag@bstigas inlike wetidal disdctiah (Yaditettoun).( Mndiis @64, ithethces bithishitaadipasd, t he
faces of i s standby unit 66 .0pposi o_bot h substrate carpyi units
50a. 50b SeaRiB o e PR BRARE S0 21wl el R LEBNSRR DR ed by
bot h subsladet endarloadedy b substtdacaryig.unftOWA830b. Bot h substrate carryi ng

uni ts 50a, 50b[ the sane structure nutually. Therefore, mainly a
concrete exanple || be expl ained hereunder by taking the first substrate
carrying unit Hfaswstragcaymgphnis S(a0fbdiave By saneef suetnisanutenllpl Jlerefodae i r st
substrat F=Y AMYA i . D i 1] (hand
porti ons?n%@ a)ég{gc?%t?(%éénﬁ%rn?}? %’é‘? ! yeﬂ{ueﬁjgﬁ%ey ta%ﬁ% %%\%kg%?g%ﬂgglogg%%gﬁg hel d
and carri3¥dabgn eg@plsand portions respectively. In this enbodi nent, a vacuum
chuck 54 for qg@—}gi]ng and holding the substrate 10 by vacuumis provided to
t he hand portiaons respectivelﬁ. *40080] The first substrate carrg/i ng unit
50a can cont r ol BYexfEnss O lGAdhe Brst ylsttatomymeab S8 s twaargs S5p52

i ndependedsyiip pittlosdRan@@ohtRes)iakgloyitibabdeARE Y MNBalNET Theabbatdmidin 86 M8 5243,
52Db. Furtréer, this, fi rgt substrate garrying.unit 50a can rmvgs recfjél{)rocally
al ong t hdeld.aad carpipd Bnthe jand ROFRR sEsRAFIVEMY: h I isHmRofimsnt. p oep chiekodifel ng to
t he aboveusitiligigidhoRlingt thesubbtrasd 1 (siybatuuai ® paaidell tdie hatidipofifdas @egeciveout e t he

| oad/ unl oad of h@% substrate 10 into/fromtwo substrate containing vessels
60 | ocated on t[ ]precedi ng side, execute the |oad/unload of the substrate
10 i nt o/ from t Mtheffirst sdbstratadarhy@ig@uinit 50a can control expansion and contraction of the arms

52a, 52b independently, and can collectively turn and move vertically both arms 52a, 52b.
Further, this first substrate carrying unit 50a can moves reciprocally along the X-direction, as
indicated with an arrow S.

[0081]

According to the above structure, the first substrate carrying unit 50a can execute the
load/unload of the substrate 10 into/from two substrate containing vessels 60 located on the
preceding side, execute the load/unload of the substrate 10 into/from the first load lock
mechanism 20a, and execute the load/unload of the substrate 10 into/from the standby unit 66.

[0082]

The second substrate carrying unit 50b has also two arms 52¢, 52d, and has the same
structure as the first substrate carrying unit 50a, as described above. The second substrate
carrying unit 50b can execute the load/unload of the substrate 10 into/from two substrate
containing vessels 60 located on the preceding side, execute the load/unload of the substrate 10
into/from the second load lock mechanism 20b, and execute the load/unload of the substrate 10
into/from the standby unit 66.

[0083]

An example of an overall operation of the ion implanter according to this invention

16



mechani sm 20a, and execute the | oad/unload of the substrate 10 into/fromthe
standby unit 66. [0082] The second substrate carrying unit 50b has also two
arms 52c, 52d, and has the same structure as the first substrate carrying
unit 50a, as described above. The second substrate carrying unit 5Cb can
execute the | oad/unl oad of the substrate 10 into/fromtwo substrate
cont ai ni ng vessel s 60 Iocated on the preceding side execute the Ioad/unload
of the substrate 10 §4fron1the second_| oad ck nmechanj sm 20b

execut e {1l bF GXRIT WHFeBerERE RGBSt & HIE L "H’tdéﬁ lilsherenrdes ¢ afrﬁ%i/t% n| t 66.

[0083] AnGexadseeAsponaftoampveﬁaﬁdca@mr@tu@m@iurb@cueﬁmldﬂabﬁmcer accor ding to
reference to Fl

this |nve tion 6 W || & Flalned\még1 S@Z Fi lto FIG
14, and tHUpliqaetithe Rortings that agy g9t 9 redpireddprihe gxplangtionds gmtted bgreigy cIbe 1 n this
case, FlI Gniﬁttéd goBtidnk Gill ¥e ﬁfeﬁe&%fﬁgﬂ;w EIG/](Bdm’pl,amadilﬁbovH | Allsd, dedail Ot tief ht he )
portions that ar SO .fequire or .t 1tLe erein. The
Pt od” SRt i bigei2 P dhipiteini Bing 5B RERInedMaieis 6l thsove. A so
det ai | s ahbstiae caoyieg adiisG0s 306, S0 0hahddie [ik2 haveheddnbesnvexpiamgd previoudP, t he

| oad | ock chapi ubstrate units.30a b, 50a,
50n and PREE ARSheER e 80 i SRR GG Db Ra e Rk e i1 s
shoul d bepeefierdfalis fon mhlem:uizﬂlrbeee]ﬂ&w@na]ﬂ]lymn the dollewiran Mnmlslgmﬁu‘:ant he

oy er At PR ARRRL b o e LA S bdnc D6 R BAAS ALY o 1 LD

follown i cant ~operations SO mnmuc
ianuenceﬁmﬂﬁbheﬂbsseﬁﬁeﬂmﬁ this invention are onitted or sinplified in the
expl anati on. @@ﬁ%i As an exanple, explanation will be started fromthe
state shown in 2 herein. At first the main state is_explai ned

her eunder. The As@n ekannls, sxplanation wilihestated fpwo therstate shopvai BIGZJiereishadtber 8.

The hol d&frst 4% rhain El@t'eqis éxBlaﬁae@ Bé%@lgfdgrg ? H@foﬁ »bezﬁ‘l'ﬂ@j 1s$hﬁ‘od'ﬂ@éﬂ'lhm%ﬂﬁ)ﬁqta§&p5t rates
10 are held on the hol mechani sns a, 20b are set in

the at mospaeler & pTlaeSI@éﬂeél eth@}?én a %Wlﬁ%ﬁ&‘j% m‘l%ﬂﬁ pen- qun?déb'%sﬁéﬁs l(hﬁl three

i mpl ant eqiella%hﬂtglrmceiﬁ 14.0 ]ﬁﬁlﬁlolﬁﬂ?ﬂo@k chhtatg@nl; oaui20Y sg@&et mﬁmﬂﬂomn@ sur%gb
respectively ura ant ed substrates ar e t he
substratéaEbﬁfXFWWWd“B@gggﬂg %gﬁ ?lqﬂﬁﬁfdsgéﬂﬁﬁf 3@3 l%g'that are
pi cked upockmeohdnisens Q:Bm,b.‘st; FBpeticady)t Plrhingn@piaetd ﬁiBstﬁifestlb@rel ohtaingd the are al so
contained in the sta

Foct pr ocdr osuats BABIAN RO Raeh P, BrDuptes 18 i R B e ot ong
t he X-di rsdrstrate notbyininf eeshad 66 en thetiéfusidgarenlkd cobGined livetha statidby ueit 66.eci pr ocal
noti ons depengﬁ a necessary dose (ion inplantation anount), and the

| i ke. Accordingly, the ion inplantation can be performed collectively to
si x substr at es Th®holf@(86§ driven reciprocally and linearly in the irradiation area of the ion beam

4 along the X-direction by the holder driving unit 16. The number of reciprocal motions
depends on a necessary dose (ion implantation amount), and the like. Accordingly, the ion
implantation can be performed collectively to six substrates 10.

[0086]

In addition, the holder 12 and the substrate 10 are driven reciprocally and linearly, as
explained above. Therefore, unlike the above case where the rotary disc is employed in the
related art, a relative velocity between the substrate 10 and the ion beam 4 in the plane of each
substrate 10 becomes even (uniform). As a result, uniformity of an ion implantation amount in
the plane of each substrate 10 can be improved.

[0087]

The first substrate carrying unit 50a takes the action to carry (restore) sequentially the
implanted substrate 10 located in the first load lock mechanism 20a into the original substrate
containing vessel 60, more concretely, into the original slot 62 in the original substrate
containing vessel 60 in this embodiment, between the ion implanting operations. In parallel

with this restoring action, the same first substrate carrying unit 50a takes the action to pick up
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In addition, the holder 12 and the substrate 10 are driven reciprocally and
linearly, as explained above. Therefore, unlike the above case where the
rotary disc is enployed in the related art, a relative velocity between the
substrate 10 and the ion beam4 in the plane of each substrate 10 becones
even (uniform. As a result, uniformty of an ion inplantation amunt in

the plane of each substrate 10 can be inproved. [0087] The first substrate
carrying unit 50a takes the action to carry (restore) sequentially the

i npl ant edhsudisimplanted pepsrafentdcliom hecpmesponding subsrgte|corRinipgvhupli 9rpnebn i nto t he

original {ubSd hat fansfeP HiAuMNGAR 1988 88 kird thad TR SebMMERENR! YTwd RER sbhe ori gi nal
slot 62 in the original substrate _containing vessel 60 in this enbodi nent,

bet ween t338 cpablesithediraistbsigic Speving yuna t Wkehesgiarans. with this restoring
action, the sangydsirst substrate carrying unit 50a takes the action to pick
up 17 the non-i_npl ant ed sub%trat es 10 fromthe correspondi n%{(substrate
cont ai ni ng ves3@Paradrl ik thsabosastion tersprond pybsirals eamying uaita(hkesthe 10 to the

first | oadtidms kakeskadatisii BOmnplahtdd sabdifted 2Rbeindtiteinad R8ordNeadibdkst _
substrate c rr,%‘ﬁ@q,umté%%%a to.take th?se |ogs., %0.088 I n gar I1el with
t he abovdiespdyh< IR by WL 5% o TR B3Nl W (s etispihe 3mESCORE  action
to carry ssigguRRhirghg nit 300 tikepthaattea & pils tip Ak @6n-ithiRi@bsiaes @0l vilic he second
| oad | ock nechani.sm 20h, i ntq, t he andby unit 66 once. .Ip parallel wth
Lhis act PBOEhEOLRIY BatodoL i R tost il aRvRe b hebRiedveie et fon

t o pi ck upd thee travgifier ithipéudasttaed] Ostu gt se@ind $oad Qyck wheclednisme (b, STwo edhsppze)s2dusl y in
the standby,unit 66. by the first strate carrying unit 50a, one by one
and t hen epgbé%tgfé?co?%ués%aa HEE lemfigaft(gtiﬁ‘ﬁgmgee%cgﬁ%&l oad | ock mechani sm 20b.
Two arns 52c, P®$9) enabl e the second substrate carrying unit 50b to take

t hese actions. Wﬁg%édexcﬁsl%ggb %nqﬁeiigﬁm{%dg%p@tggg}t%hﬁt@e@h%g@&@ubstrat es 10

and the non-inplante bstrates I's co ock
nmechani sisebsgatas 120 lsompleteth in thalpad ek magwhiams 20 2012 beth l@dhockarechanisshaust ed to

vacuum byoehagi, etebﬁau\éﬁ& %&gb@ N)?clggné;]tﬁ§9a%ﬁ{njn valy teg;%%@\lely. Al so,

, 28
subsequentl’y to the excha vieen the inplanted s trat'es 10 and the
non-inpl anted $¥98trates 10 in the first |oad | ock mechani sm 20a, the first

substrate carrwy sub%&nt%Q@thTe%m%éghﬁtv@&ﬁ {HRmpbiRntEEIuBEHutdsN O ahakant ed
substrates 10 in the standby unit to th original slot 62 of the

. : e . .
ori gi nal newrbarlpEedsubYrtesil Aithge (st load loghmeshapism|20a, the first subdratesaryifg| ant at i on
i nto the uhidbed tards @helltifielb et thdighph@ted Ghibskated R 16 AERkBEBOuAL 6630 t1Rr €det er mi ned
s restored to the subs te exchange position 48,

ggﬁg’r et QI%?QE?’%]%?O[‘ ﬁégfthf are/RA SHRSIraR Fenigpne &?faetl%ﬁ-en the holder 12 is kept in a
hori zontal staf@olFIG 11 shows an
After the ion implantation into the substrate 10 held on the holder 12 is completed at a
predetermined dose, the holder 12 is restored to the substrate exchange position 48, concretely
to the intervening unit 40, and then the holder 12 is kept in a horizontal state. FIG.11 shows an
intermediate state toward the horizontal state. In this case, in the illustration in FIG.11, the
holder 12 is slightly shifted rightward from the intervening unit 40 to facilitate the explanation.
Actually the holder 12 is kept in the horizontal state over the intervening unit 40 (see FIG.12).
The first and second substrate carrying units 50a, 50b still continue the carrying operation of the
substrate 10 in parallel during the above operations.
[0092]
Then, as shown in FIG.12, the twist guides 44 are lifted collectively, and the substrates
10 are received from the holder 12 (more concretely, from the electrostatic chucks 14) by the
twist guides 44. In FIG.12, in order to simplify the illustration, the twist angle ¢ of the
substrate 10 is shown at 0 degree, but an angle other than 0 degree may be employed. Before
the twist guides 44 are lifted, respective twist guides 44 are turned to the position corresponding
to the twist angle ¢ of the substrate 10. This is because the twist guides 44 are to be positioned
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intermedi ate state toward the horizontal state. In this case, in the
illustration in FIG 11, the holder 12 is slightly shifted rightward from
the intervening unit 40 to facilitate the explanation. Actually the hol der
12 is kept in the horizontal state over the intervening unit 40 (see

FIG 12). The first and second substrate carrying units 50a, 50b still
continue the carrying operation of the substrate 10 in parallel during the
above operations. [0092] Then, as shown in FIG 12, the tw st guides 44 are
lifted colrtcsiveitheshisiraterid thayis twistpdet the baist angledr e recei ved from the hol der 12
(nmore concret e[log fromthe electrostatic chucks 14) by the tw st guides 44.
In FIG 12, in ord;ér to sinplify the illustration, the twist angle 4 of the
substrate 10 iEheaithadiftiag ps deere dified enilectivalydn asiatedhat the tvistansls doddhee maybe

enpl Oyedsubﬁe&eeﬁ@hemlwtﬁemm @w@q&e%reart@o hégfrée%} mm@m&vﬁsvgmawﬁt gui des 44

are turned to the poSition corresponding to thé twi st anglé 4 t he
subst r atasd iggn rqsppasive subsieates idarg neeetyeditiom e liflieg png 44y elhededsen }.‘{Bféthﬁ oned 18 to

receive giea 1§%1@§Bf t@é ﬁlbl@atésh@tls }e§toxteM(§(§ 8 ratis thBGredpsbiil s@hiEs ) shoulh0093]
Then, the I|i ifte collectlvelqglnastatethat the tw st

angl e 4)b edfanffﬁréedgtg&ﬁswé%sﬂ%th%rﬁateoyAtSﬁléOw ind {3, thesscond apdfqught ored to 0

degree himt 8ZH)BPPark E@s:ﬁdﬁb@bve@bﬂedﬁﬁieﬂ&mﬂ&%o&d’hﬁfe Eiﬁ@#h%ﬂab‘(rﬁplﬁlﬁ&ﬁt rates 10
are recei ved fr

i fti ason wh twi st angle O of
the substpeiss g, t@nﬁf%ﬁdd?ﬂ%a&g@ 3@%%12’%?% ‘Hb?f’”r"""ééﬁt‘!éﬁ? Pt grger Yat es 10
shoulﬂ ane hftfn%@‘&fvﬁkﬁ%tlwﬁyﬂ]bﬁﬂﬁgmrga B2drallel wlhﬂheaioaéeperﬁ@nﬁm\mhsu 3 FI G
the s an rt rns, 32 osLtiqnpe ol der
"o the. ABOUERGrR a2 ks RsToPRLErye Al Kk BBl S MBS A er  ed t o
t he ar mra@bve tB2cbnkynplanfet sulgtratesr®. col | ectively the tw st guides 44 and
lifting down ﬁ86d4$ctively the lifting pins 42. In parallel wth the above

oper ati ons, ffrst and third arns 32a, 32c are positioned over the | oad
| ock mechani srthe®Ga sha@@bin FES b tteipeatigns of e ﬁrstermeB%,amihl@ ssomdianpB2int ed

Substfatﬁé%&g%&o&%ﬂ LRBR By offe ARWN, 4 aﬁa Onrhrﬁsaei@.letemgﬁ eaf Lhe first

arm 32a an second arm are exchang ed e positl ons the third
arm 32c ldiiek pied X s liftied uprosll@pigelnaad txe Pmm}étﬁ S"bmteslmfﬂtelrﬁglvpd ﬁ‘QméIIZe are

lifted upneold @z“ctuyvtﬁé uﬁmgpﬂswemt&ﬁwﬁetthmmﬁgpﬁgmtﬁénééa@c%uécﬁeayved from
the arnms 32a by t ifting pins 42. At "this tinme e tw st guides 44

are ||ftledlewa51@@15|%@?wpfgﬂd  the ¥t a9aisitraf SrlserenatAtabis Pmepbnavitauidpe t wi st

angl e $ @fadiflRIHeEa hagmttﬁyt aoerslnaiameif&}s“txwtﬁetpogﬁbﬂke&meﬂafﬂm@m bafted up to a
hei ght that does_ not erf re wt the posi ti on arm;égéa 32c. In

par al | eIPaW”PlH""f e %‘B’d&é “FeﬁﬁPl%?H?tE%I Qs"ﬁf)%’i“}sm %‘ tg“r%’“‘ﬁ?%‘h red from
t he ar maha3Rid lodRfledt@anisinh20d, o@d | ock mechani sns 20a, 20b. [0095] Then, the
enpty arns 32%69%] 32d are restored to the internedi ate positions between the
Then, the empty arms 32a to 32d are restored to the intermediate positions between the
intervening unit 40 and the load lock mechanisms 20a, 20b (in the same state as that in FIG.2).
Then, in the intervening unit 40, respective substrates 10 are put on the twist guides 44 by lifting
down collectively the lifting pins 42, then the twist angle ¢ of respective substrates 10 is set
collectively to a predetermined angle by turning the twist guides 44 as described above, and
then the non-implanted substrates 10 are held on the holder 12 by lifting down collectively the
twist guides 44, Concretely, respective substrates 10 are put on the electrostatic chucks 14 and
attracted and held by them. Up to now, the action of restoring the implanted substrates 10 by
the preceding batch process is completed by the substrate carrying units 50a, 50b.
[0096]
Then, the holder 12 that are holding the non-implanted substrates 10 is set to the
standing state. In parallel with this action, the load lock mechanisms 20a, 20b are ventilated and
restored to the atmospheric pressure state, and then the vacuum valve 28 is opened. Then, the

ion implanter is returned to the state shown in FIG.2, and subsequently the similar operations
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intervening unit 40 and the |oad | ock nmechani sns 20a, 20b (in the sanme state
as that in FI&). Then, in the intervening unit 40, respective substrates
10 are put on the twist guides 44 by lifting down collectively the lifting
pins 42, then the twist angle 4 of respective substrates 10 is set
collectively to a predeterm ned angle by turning the tw st guides 44 as
descri bed above, and then the non-inplanted substrates 10 are held on the
hol der 12 by lifting down collectively the tw st guides 44. Concretely,
respect i weths ulast opdrationd Breadpeatpdit on the el ectrostatic chucks 14 and
attracted and ﬂ@bﬁtby them Up to now, the action of restoring the inplanted
substrates 10 he precedi ng batch process is conpleted by the substrate
carryi ng unit sSadan esfitiple [s@GRFI6Ihed ashabone thd ¢hehod ohgtlaniaZiob hgkerfame:dhol di ng t he
non-i npl ant ed trates 10 .S s t andj n ate. |l.n parallel with
this act POCNRABRER Rk TninEhe@es g mabhf PRI fsetfieia™ f et or ed
to the atemaphgvéseel Hf es dufest sttatrgs canthg ingrd0s kide aralchrmthe/imiplaated8 i s opened.
Then, th j [ ] : e . o] ' . and

subs equeﬁiblsgr/ﬁ%hlg r% %1& %? ﬂo%eeﬁlg%!?% H@gé@g@l{:wgé g%ge\; é&o\ége]rrng%bg{r@ léir e repeated.
[ 0097] Singlamgation xusrbk perif@med pilleitively ta sveap siy eon-fragtlantddesubsinates dpthardrat i on i s

er f or neg: I | : = 1 . .hat are
p cltge?gJ&jfo%{e !hg S@éu&tQ ccﬁ]\{aﬁ%&é%fés%l B80n th@eéc%p& %%sﬁ@ﬁrgﬂ;?%ﬁn 5 &

pi cked u m bstrate ntal ni ng vesse _Tirst substrate
car ryi ngbyue sinBpaopsratiensand thandbe implantegpubsiated! 0 maeresieredintle eriginal est ored i n
the ori gipgkaSHhehidifd fos&PB6.ai ning vessel 60. Simlarly, the ion

i nplantation nmay be pertfornmed collectively to every six non-inplanted
substrates 10 Hﬁ%ﬂ are picked up fromthe substrate containing vessel 60 on

tﬂe steﬁon_d S:Jbﬁi% H@Ex%eﬂ%{)é\bé!t d’&gor‘fﬂhtto ﬁa@hmsing@?tepaféﬁibem%dﬁhé.ﬁ,_rth@ﬁ@fﬁ{di ogst anfl
en the inplanted substrates e restored jn the original substrate
cont ai ni %fgorwe‘g%delpglfa'e?c ROLEEINE %ﬂg’ agaéwgﬁrﬁéaf %fswé}d)sge@&alarlﬁ@uw 00 on

i mpl ant géquﬁ%aed Witk fnedrhﬂﬁ iréﬁgé&iwely hxg phdvidetl. aligkrefSreCOarsRadf the Slbst@eiani sms
20a, 20b, and the first and second substrate carrying units 30a, 3

equi pped®SVEsR | %mg?p?f'ﬁrersgg B’é‘@?‘? %‘Tl?ﬂ‘%‘o& cgﬁ’“&?f gé‘i‘f{tlhﬁ'g"é?yeqf&eeg}‘%ﬁ’ﬁgs ?&ansf er of
t he subsbatatsagespbetivb dtaddei nichiansinmyd8y16b endshelkoldand?2 toichel capledptitat i on chanber
8 and the canry of. t sybstrates .10 etween respective | oad | ock

mechani sHE 204, ‘%Oabregllﬁtdatﬂﬁoeugh%qttaaenrbef?p%gﬁxﬁe carried out smoothly. As a
result, a thro@®fjut can be i nproved. [0099] Also, the holder 12 is

constructed s u%ﬂo}tn@ﬁol% %%&oﬁm%& cft ﬁxa}glﬁgi?ghgpﬁatgqgQaﬂ bb k%lld“'it'ﬁ%llur |f oVs

formed by the first co and the sec m_ respectively, and
al so t herowis fermed hnthedss gnldma Gh aud the sccord oumyCimspeetivelyaand3tio thefdgst he fir st

and sec Ozﬂfa stQad _s&b‘gﬁé‘te Wnﬁ@()a?@@q and %l@’ﬁr@tr Ad 6RB&d fokETo8mb Drafioht S&PO nd to
such configuration. Therefore, the ion inplantation can
20b are constructed to correspond to such configuration. Therefore, the ion implantation can

be performed collectively to the larger number of substrates 10, and plural substrates 10
corresponding to the above plural rows can be handled collectively in the first and second
substrate carrying units 30a, 30b and the first and second load lock mechanisms 20a, 20b. As
a result, a throughput can be improved.

[0100]

Also, the intervening unit 40 having a function of intervening the transfer of the
substrates 10 between the holder 12 located in the substrate exchange position 48 and the first to
fourth arms 32a to 32d and a function of setting collectively the twist angle ¢ of respective
substrates 10, which are to be held by the holder 12, to a predetermined angle is provided.
Therefore, the transfer of the substrates 10 between the holder 12 and the first to fourth arms
32a to 32d can be carried out more smoothly. As aresult, a throughput can be improved. 1In
addition, the twist angle ¢ of respective rectangular substrates 10 that are to be held by the
holder 12 can be set collectively to a predetermined angle.

fo101]
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be perforned collectively to the | arger nunber of substrates 10, and plural
substrates 10 corresponding to the above plural rows can be handl ed
collectively in the first and second substrate carrying units 30a, 30b and
the first and second | oad | ock nechani sns 20a, 20b. As a result, a

t hroughput can be inproved. [0100] Al so, the intervening unit 40 having a
function of intervening the transfer of the substrates 10 between the

hol der 12 located in the substrate exchange position 48 and the first to
foulrt h arns 32algopas?exﬁlaaedgp@viﬁmc\bitlgﬁf@mincsﬁimt}mgmambd.gﬁlte{ hgﬂieb’lllri]bﬁa';] W: Zt ,
angle 4 of res tive .s t es 1 ich are t e he y e hol der 12,
0 " pr e SUFIEE P s eSS 1 o e e plie SemraeRRaeT SR B 1 ne

subst r at éxedl@whetthedirectidiahiebalapont? texhettiftangle h of resgeclivesubdiragen®. 32a to 32d
can be carriged out nore .snpothly., a result t hr oughput can .1 mpr oved.
T adas EhaRor R O B RBTetor s PP RutE R Pt Bt R EBE PR 10
are to bewiked by thy twikiangledl lgensing heclmntriptatis ehucko ! 4, @adhi amebgnt tan & ppevedted er m ned
angle. [Ql .20 _Al'sq. as _expl ai.n r evi qusl ith.referepnce to FI.GA4 and
PGS, L DR iRkt Py B8 R B BB Qb LTS bty have a
r ect angulmaddpioaysce sloargact pes pewtdnibd glecnostatar dhuck 1 4and theowbstdtet ecanbe ect i on

that cor d - | [ -

Ther ef or Een,%e\[ig\k%ghas%l%gplf'%ﬁm}e\rlr%f%%?%?le Etlg?hfhl és% béﬁg@g%tgé}{ %‘?#gﬁk%?{&%ﬁg&gfeegpect ive

subst r at esa hgwersi thgsubstedtes i andithe eldstrostaticshuckrigicen b inprgased,ithepubsirate 10

el ect rost:ﬁ{lje%o&l@&jgflfe%ﬁqéy. such an event can be prevented that the ion beam 4
e

hits the ectrostatic chucks 14 and the electrostatic chucks 14 are
damaged. In adP%lion, since a contact area between the el ectrostatic chuck

14 and the subgictat @:;alx%le%%ﬂwﬁ’% FIGNS! RaHRAhat e R ARG hkoQ i fEedlthe
substrate 10 can be increased and also, since a heat transfer area between

t he substirdeldenid nehte opesPartiotheguishnele ¢ ofithgsubsrain - hdn thigspeeatequriache
subst r at gred f thé @BctRBtatOEIE 1 £idt @6¥etededith-thd QibGEle 10k kddaded a¥eiBR/beans hOWN i N

FI G 15, assune that the trostatic, chuck.14 is fi.xed to. the holder 12
Tt 1o chis B St bt (e FIGH Lir St 4wy o it Tmalobliat 8 ropiffer case.
thg SUI’fﬂ)@elect&lis&lﬁcﬁlguckhgis&iaﬁﬁgdfd(l@tt?sipﬁttdzhgﬁk tHedlikeOt Im&elgltced/ow dubh t he a4
substrate, 10 i s,produce . i eam 4. hits this surface .agrea,(see ,
7o o anSaon Bl B R ok s e B3R Ped imedh irtabele & HHeL iR MeRR 57 C e

el ect r ostatted campietelybuithi the sldmsteayet) tyyredusengsisive] et bulg a clampingdoree kitthe | N or der
to avol del%&:%@tatics éh][uglgu 8% r%?&‘l&etc&%eg Lo%?gcf 8%5 &ttxlvg n(%peue(i%%tr%é?tlicschﬁ{]ﬁﬁed into a
rectangl &, a clrcle, or FREST] ke Bha Tt T5Y or ad conpletely W t he

subst r at sndithe $upstragadiiTis Agrraassh g alsnacoding pifeicotaefshaigibitotcl) ipfowetd

el ectrosgatie a%gﬂ%%ﬁr’ alreg rl]agﬁt% £ Shs AL YR Re QOMAGHC &Bg{ﬁ‘lzﬁ:ﬁ?%ﬁ%& he

el ectrostatic chuck e substrate 10 1s decrease al'so a
cooling effici @43l of the substrate 10 is |owered because a heat transfer

area between t RgodRgddi i 6f thOrefith bR R 88kl hift SNigkndfof S decr eased.
substrates 10 on the holder 12, ete. is shown in FIG.16. This figure corresponds to FIG4. 1In

FIG.16, the same reference symbols are affixed to the portions corresponding to those in the
example shown in FIG2 to FIG.5, etc. Mainly differences from the concerned example will be
explained hereunder.

[(0104)]

In the example shown in FIG.16, in brief the driving direction of the holder 12 and the
longitudinal direction of the ion beam 4 are different by 90 degree from the example shown in
FIG2 to FIG.5, etc. More specifically, in the case of the example shown in FIG.16, the holder
driving unit equipped with a function of setting the holder 12 in the horizontal state and
positioning the holder 12 in the substrate exchange position 48 and a function of setting the
holder 12 in standing state and then driving reciprocally and linearly the holder 12 in the
irradiating area of the ion beam 4 in the direction that intersects with the X-direction (e.g., the

Y-direction), as indicated with an arrow V, is provided.
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[ 0103] Anot her exanple of the relation between the ion beam 4 and an

al i gnnment of substrates 10 on the holder 12, etc. is shown in FIG 16. This
figure corresponds to FIG4. In FIG 16, the sane reference synbols are
affixed to the portions corresponding to those in the exanple shown in
FIG2 to FIG5, etc. Mainly differences fromthe concerned exanple wll be
expl ai ned hereunder. [0104] |In the exanple shown in FIG 16, in brief the
driving direction of the holder 12 and the 1ongitudinal direction of the
i on beam 4 are[@ioff erent by 90 degree fromthe exanple shown in FIG to
FI G5, etc. Moire specifically, in the case of the exanple.shown in FlIG 16,
the holder dri\Vin efﬂ?ib[emgéﬁfhﬁbgffdﬁefjﬂ“@t?%?ﬁ‘('?f‘faﬁenﬁ)ﬁ?agg@tdﬂ‘%mt’%‘thﬁl der 12
in the hesversahé aibstdtatl@ baing help 0 theihoklient ditevokekaias Cl Z, with i caumbgtorat e
exchange ,position 48 ar}?ﬂéa function of setting the holder 12 in standing

state andtALPFARITIIRGURCTEPSEAI Iy and linearly the holder 12 in the
irradiating ar@Hoef the ion beam4 in the direction that intersects with the

X-direction (e.g.. the Y-directio s . indi cated w.t n I V, is

o ovi ded. o1 SbtapeUigng SR e e SRR AR B R e bt rat e
10 has t Himedsioeofthoivn\hkart Aate sowilae ksthodedn tha lbsdme sowhOn Biéi g A@b kthy t he

hol der 1 , 1 i he .,opn beam or

w thout - THETolelfhe Rt ol e MekBud PELRETANE 1 &, b M1 FR0 e
drivi ng diectapising A0120b, hed the likke which appradmildrdo thdserre Heiearmplf shiowa in 0. bwam 4 are

simlar gf;d RSB LRGISEAMPl € shown in FIG to FIG 5, etc. Therefore,
the intervenri ng akite 48,09,[ he substrate carrying units 30a, 30b, the |oad

u
| ock nechani s??éOEOa, 20b, and the like, which are sinmlar to those in the

exanpl e shown pnwEtdse 8f th@exaflpfRho®h i FIGTBYsubtea SHBLRYESH: is b0 Ofioyddtnd he case
of the exanple shown in FIG 16, such a configuratiron is also enployed that

t he hol dte helder iz foplniding the sehstrafepld gndwe solymnpt, Cods dEiyprurspigrocally aod i s driven

reci pr oc ghdaply aifle irlddREad Ar¥a bffthd BF bédnl 26¥ Bk heReiRMghit! MBhekFhren8Bh4 Dy the
hol der driving. unit. Therefor I antgtl on can be perforned

. , the 1on |
col I ecti MW%%H;S%‘P%HG@GWW@TC&CXB’.P?Tfelfeg%%mFﬁ addition, the holder 12 and

the substratesjol0gjare driven reciprocally and linearly, as described above.
D10 U She BRSO AMS ALY o B R RR e £ 2L
subst r at desdi@bed ahovee Thaackerepnmilike tharcasdsvharertBsiotary dikdus emplofat, thetrglatdle t he 1 on
| mpl ant a%élc?c@ty%gt%}é% thie gul:;[sgﬁe % M Fon %gzﬁrrl]rl in the plane of each substrate 10 can be
made uniform. As a result, the uniformity of the ion implantation amount in the plane of each
substrate 10 can be improved.
[0109]
Further, the advantages similar to those in the example shown in FIG2 to FIG.S, etc.
can be achieved.
[0110]
As the ion source 2, a large ion source having a plurality of filaments in the
longitudinal direction (in the case of the example shown in FIG.2 to FIG.S, etc., the Y-direction.
Ditto with the following) of the ion beam 4 extracted from the ion source may be provided.
Then, a beam current density distribution in the longitudinal direction may be measured by
using the beam monitor 68 being provided in the implantation chamber 8, and then a controlling
unit may control respective filaments of the ion source 2 such that the beam current density
distribution in the longitudinal direction of the ion beam 4 being irradiated onto the substrates
10 on the holder 12 can be made uniform.
[o111]
Accordingly, the ion beam 4 whose dimension in the longitudinal direction is set larger

and whose uniformity of the beam current density distribution in the longitudinal direction is
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substrate 10 can be inproved. [0109] Further, the advantages simlar to
those in the exanple shown in FI&Q to FIG 5, etc. can be achieved. [0110]
As the ion source 2, a large ion source having a plurality of filanments in
the longitudinal direction (in the case of the exanple shown in FIG 2 to
FIGS5, etc., the Y-direction. Dtto with the follow ng) of the ion beam 4
extracted fromthe ion source may be provided. Then, a beamcurrent density
distribution in the longitudinal direction may be nmeasured by wusing the
bea{n WFPiiﬁlpbv&i&ait@@é ﬂlﬁaiﬁéd);/imaéfoielj tlkh'(fh_ iiriﬁlh:cn_ﬁlﬂblﬁ&dngb@ psmméf ; h@ tolfcti@Ntkot heg a ]
controllin unit may. contro] respectiye filaments o e ion source 2 suc
t hat the ﬂlfggﬁ?rd’t‘.l‘mb%rrf%/f SpRsHalrs W’gl E‘P i“B‘E‘E%‘ﬁ' i“rgﬁrs"3 91 G GmhE cﬁéhe direction of
the ion beafrtds ethitQrd subjctbdioakk rdh@rédes canbsintidised, and thuoa tirhghpalgler 12 can
be nade %nifornlé%%%lﬁk Accordi ngly, the ion beam 4 whose dinmension in the
| ongi t udPRAMPAYCLETIHAOI% set |arger and whose uniformity of the beam
current densityold2jstribution in the longitudinal direction is 22 inproved
can be obtained. , Therefore, the ion.inplantation can be r.f d
ol l ect tvery t 51 0¢ REVE:sRbBparih Fohet® b TR SO SE MR BB B0 B o i oy, s
a resul t rectahgularusiiger asaih ekdmaple. s Ubs tachtsatstrit® 10 ay havea cabipestibgechrtao t he bat ch
process ¢a iner and thus a throughput can be inproved further
nor e. [oﬁTgﬁgﬁFﬁR%ﬁgggﬁg@g; explanation is made by taking the case where
each substrate[0l®3lhas a rectangul ar shape, as an exanple. But each
substrate 10 [ . r like that.
0113 i n t ho A0 BNE ufl AR RB 190E Rl Bl SHRE L BRI SHERRAL 1 LDl anar
shape of elegitttatieflack | dmenbe hapadus akirclmy be shaped into a circle. [0114]
Al so, in the cRﬁ@”mhere each substrate 10 has a circul ar shape, an aligner
(angle fitting unit) for fitting the tw st angle of each substrate 10 being
hel d by the hofderintie qass whegerarh athstragp H) @saaggaaréhanew abignes kangte T8Wng | at or
t he not chniprrMitHacnt Bvitaakle SE&sh Eidbb@ard 0 Faig IREI B RV hsled 12kdst@ae; of the
twi st guide rotating ynit 78 and the tw st quide elevating unit 88. For
exanpl e, 23gle pagrten Wnoamiaig almrgﬁélptc}wgfw@@d 8}%91? #ratolG may RaRiRvgs? unit 66
S hovxgbi Ninkle4a %ﬁthédl“ﬁg %ﬂi@ﬁ Fotiny unit F]m‘i?hé g lguiﬁaylbﬁuiag ]gfﬁ't ged Fbﬂatae@wbiﬂf t Pe
standby ynit .. I n bot ase,.the ali r(. e . tiaon) capable o
ety stonadtee dhenes o o8 ik ae yE) o Ebe g et patbartieibe

the aligner may be provided instead of the standby unit 66. In both case, the aligner (or the

function) capable of fitting the angle of each substrate 10 may be employed. However, the

aligner (or the function) capable of fitting the angle of plural substrates 10 arranged in muttiple

stages in the Y-direction is preferable. This is because such aligner can enhance a throughput.
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aligner (or the function) capable of fitting the angle of plural substrates
10 arranged in nultiple stages in the Y-direction is preferable. This is
because such aligner can enhance a throughput. 23 WHAT IS CLAIMED IS: |. An
ion inmplanter, conprising: an inplantation chanber, which is exhausted to
vacuum and into which an ion beamis introduced; a holder provided in the
i npl antati on chanber, the hol der hol ding substrates, to which an ion
inplantation is perfornmed by irradiating the ion beam on two colums of a
first cohwparsodapepe®nd colum in an X-direction; a holder driving unit,
whi ch sets the holder iin a rori zontal state and then positions the holder
in a substrat e!exchaA§doHB®AEE SOMRPEvhi ch sets the holder in a standing
state and t henan dhigls@gion eRdnfhier) daidhys éxheuskdlteledcuah andintdwhidh sl oaGEdndR; fir st
and second l,0aq | ock mechani sns, which transfer the substrates between an
at mosphef&odiEEd: and the inpl antation chamber; a first substrate carrying
unit having a hiholdér peovidedrinltha isgaoanibnahambenabe lalder pading swuineles, ruvhied | y

vertically. and are.reciptocally. ratat i ndependent | y aroun ane center
e o vabioRie Ehgidis bRl wirhhdlefe RRERTOR IR el ta R siEMR T <

| oad | ockndwesehaml cohintnon alm&-didectgtn; col unm of the holder in the substrate
exchange posit] . . i ; S t carried by the
first arm fro%gaﬁ%&?ﬁ]rngﬁ gl(t:’éﬁgcﬁrﬁgtg?{ % Oga%ﬁ{gla}zof&%ﬁalté ﬁ% aé{ij%seﬁp %Stlté(%é)l{(hghange
posi t i onhelder it heubfsirats excharged pbutida, ansloiieli stathelmddea insetadthgstatesand dtee carryi ng
uni t haVPHw%s?egﬁﬂ?BJaﬁ}/ﬂ{e%ﬁl&dal gftﬂéjkldﬂe&{?m that are positioned nutually

verticall'y and are teciprocally rotate md_egendently around a sane center
line, whereinfitshend ls¢qond dead leely meelwnigms| whish teapsfers tho supyates fhebreer B8 second

l'oad | oCk,TeaRANRM theliiBlan@GEQAGnGR! um of the hol der in the substrate
exchange position and the fourth armcarries the substrate, carried by the

third arm fro#fiishabsEaosdyBgnnihadne 3 frst 7w and # sseand Ha thygeanositianedex change

posi t i oNpmhRaliPeriQNo Akl h@?&ip}&ﬁlﬁv 1OREAAM pEAdertly ABund ARah&RInR iR, according to
claim1l, wherein_the hol der hol ds n ural rows on. the first

substrat e p)
col urm aRBereéhasIeGy caget Fhicaslenp sesirife frgm then{rst ot BelamrhARSRI e ATt o ¢ he
ﬁ u:ag t [) at &ﬁurﬁiﬂ&il’ tBe Hd)lﬂﬁ'ﬁﬁ; 'thf@ Buliskatt eidh@dggl’p&ﬁﬁod) bt @k séc&%m;}&farﬁ&ﬂ?ﬁtsﬁﬁh’@@,bbei ng
e y the holder, the.first.armand it cond aymof the first substrate

Car 'yt n A SHBE BishTh P S AP UrR Ot pREr Bt e U BBRRITOP S pi ur al
rows of thb&irstidgadlock aledianisaf, aiche hol der and carry the plural substrates
respectivel y, the Lhird araand. the fourdh, arm.gf Lhe second substrgte
carrying unit haice pﬁ arar “EUbs e s positions corarngsp %raipnb s pl ur al
rows of mhwmakeouticilg ehdarareofprdchldy dottedendeperdently around a same center line,

wherein the third arm carries at least one substrate from the second load lock mechanism to the

second column of the holder in the substrate exchange position and the fourth arm carries the

substrate, carried by the third arm, from the second column of the holder in the substrate

exchange position to the second load lock mechanism.

2. An ion implanter according to claim 1, wherein the holder holds substrates in
plural rows on the first column and the second column respectively,

the ion beam irradiated onto the substrates has a dimension that traverses plural rows
of substrates being held by the holder,

the first arm and the second arm of the first substrate carrying unit hold plural
substrates in positions corresponding to plural rows of the first column of the holder and carry
the plural substrates respectively,

the third arm and the fourth arm of the second substrate carrying unit hold plural
substrates in positions corresponding to plural rows of the second column of the holder and
carry the plural substrates respectively,

the first load lock mechanism holds plural substrates in positions corresponding to
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carry the plural substrates respectively, the first |load | ock mechani sm

hol ds plural substrates in positions corresponding to 24 plural substrates
that are held by the first or second armof the first substrate carrying
unit, and the second | oad | ock nmechani sm holds plural substrates in
positions corresponding to plural substrates that are held by the third or
fourth arn1of the second substrate carrying unit. 3. An ion inplanter,
conprisin an inplantation chanber, which is exhausted to vacuum and into
whi ch an Ausel silessretes that qravheld bivithe Arst er ssetndarm f the fitkeenbstrnte tReTyingpndrandt i on

chamber, the h%eds%éonla%a@l(g@ nfd Rl P R pldrl sWNGRs inBdsikiBl doRdpBRYiRd fo0N 1S

perforned by irradiating the i on beam on two colunnms of a flrst colum and
a second PheRlsHPsTRtES Bt axe bald biethe Brird op favegth @en ofthe sacony syhstiate GaAYiBE BBt S t he

hol der in a horizontal state and then positions the holder in a substrate
exchange position, and which sets the holder in a standing state and then
drives reC|proéaIIy Aidon inpagfer\PoOmRESEB| der in a direction intersecting with

the X-directiony ifplisiticaRbanies askhl i9athabBiiko FRUFARNMS (Bo wildh hichhaasfer the
substrates between an atnosphere side and the inplantation chanber; a first

subst r at d14p ?@lng unit having a first armand a second armthat are
posi ti oned ”UtamaidENprb’ﬂﬂéd if aiehmplaﬁtdn@rdﬂammltm @ hmdrn@tsaﬁsaakes Rewpiemdent | y

around a sane center | n.the first arn1carr|es t one

e ot R o BRaten £ e irpadiby o A ie e P CRi GG CHPes of ATBHGARTSS e

hol der i and hecondolunai i@ ag Kedisoge; posi ti on, and the second armcarries the
substrate, carri the.fir.st ar onlthe first col of..t he holder in
She substy at o epelE dlitsdGie VIR o' pelde? Attt Mo e R i e o
second sthbkslémaiaeuhsaateyidhgng&rpntxtldnaumdqghm tel thelh@ddemimandamlidfgotatd dAndaliem t hat ar e
oSt L O aflvcs THIBLY a FIehi Al Yo A RUGeliBE LR AEAld Vil R LG ual |y

|ndependen¥ arm carries at
| east one subsﬁn&ﬁ@dﬁﬁ@ndﬂhé belc oredhdnsad, bich trapsfhiathesmbstuatest ieevese ond

col um of, cﬂ&mﬁ%ﬁﬂ%&dh&;&?%nﬁH@ﬁ% ﬁéexchange position and the fourth arm

carries e substrate rrie third arm fromthe second col um of
t he hol der in elfiest subssate eareyingasit ﬂ?&‘ﬁ%ﬁ Prysarm avg aseropdharmstbatorripdsiiased ock

mechani smyofiily AtitoR ah@%?&‘i;%caﬁ&%téﬁ inge EzQieﬁﬂlﬂlrQﬁr%’a s‘éﬂ@&éﬂté? ke hol der
hol ds substrates in" plural rows on #lrst colum and the second col um

respect i WBFRpin thaygrst armcprrig lgasﬂoqeﬁébsyété &ioen the Firsbipad leek mpcrl@tm@ iDDe figgt e

Carrylngc&nmhohmbﬂom&uﬁaksu@ﬂbﬁbﬁak ;bﬁn&@%mim@&&oﬁﬁ&hﬁﬁﬁﬁﬁﬂh%gmﬁﬁmp|Ura
rows of the flr%t colu er substrates

arr
respect i GaTigd byt g fifsharmy amtbfrgra%ﬁo mﬂw@% té%@ftraa%eé@ RESPASIPN KR Nsi on
t hat tr awRMEaIodiheck nsddhalinahesd belng hel d on two colums by the hol der,

a second substrate carrying unit having a third arm and a fourth arm that are positioned
mutually vertically and are reciprocally rotated mutually independently around a same center
line, wherein the third arm carries at least one substrate from the second load lock mechanism to
the second column of the holder in the substrate exchange position and the fourth arm carries
the substrate, carried by the third arm, from the second column of the holder in the substrate

exchange position to the second load lock mechanism.

4. An ion implanter according to claim 3, wherein the holder holds substrates in
plural rows on the first column and the second column respectively,

the first arm and the second arm of the first substrate carrying unit hold plural
substrates in positions corresponding to plural rows of the first column of the holder and carry
the plural substrates respectively,

the ion beam irradiated onto the substrates has a dimension that traverses the
substrates being held on two columns by the holder,

the third arm and the fourth arm of the second substrate carrying unit hold plural
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the third armand the fourth armof the second substrate carrying unit hold
plural 25 substrates in positions corresponding to plural rows of the
.second columm of the holder and <carry the plural substrates respectively,
the first load | ock nmechani sm holds plural substrates in positions
corresponding to plural substrates that are held by the first or second arm
of the first substrate carrying unit, and the second |oad | ock nechani sm
hol ds plural substrates in positions corresponding to plural substrates that
are hel d sypstrares in prsitignsporepgrding wokrgfrovhel Beweemd celwnstof thedoldsr andi ng uni t

5. An i on,hYRleamh e subeaRE AkRGivedy, cl @i m 1, further conprising: an intervening
unit provided in the substrate exchange position, which intervenes a
transfer of thehastissipadlogsmerbanieaholds “ngfuéétfateﬁd%PQSFt@H%ﬁpWEPPOPH’ég£<ubst rate

exchange figsi ibRRted Bt ark BAA b thethird Or feBHdtahm F K8 firdt Bbsirfit SIrM&IY R, 4Hai t havi ng
a plurality of supportl nenbers provided to each substrate respectively

to support each hesygpndyt Ode?ﬁ?h%{}ﬁS"éh‘@@%‘ilFrﬁ’gsuhﬂiafes& ROGHICRTPTeHONIIBELS vel y t he
suppor t i nguriBbeaes tat aréRelll By the MRIdAR FQAthAGE Of Mk B&ohPsubbtAtdBayink whk.ner
conprising: an intervening unit provided in the substrate exchange position,
whi ch intervenes a transfer of the substrates between the hol der positioned
in the substratse excmang@irm@itdriamr@ﬁgito clarg 1f fufthédr co@pdisp: t h arms, the

i ntervening unit .havi lural ity of ort nmenper s avi ded to each
substr at e Pespetingurys ol Bt W e BT pbate Rt SRb MR RS
el evat i ngrandel dfabd mbairayestﬂemam dedtolden gosirenbe insthe Fubstivite exhangeoairibe ind

di to cl h bst r at t I hst y at 8.
Reor o " o R D BRE ARRAUE £ B B PSR el bt =
r ect angultareasiu bBIIStra!be‘eS}ﬁctlvA}y toosupipnp | @l enbsaeiep ol ng dovaghgunit lelevatirgy ei n
each sub I Lpequbstrate. 10. An ion inplanter according to
claim 3, mLéL%ﬂkﬁgggﬁJ gggg?atg is acircular substrate. 11. An ion
i npl anter according to claiml, wherein each substrate is a rectangul ar
substrate, andgsaid iQNod AN Sécofdiid B rﬁ@WH $63 €8mnrihot Nt €rveni ng uni t
provided in the substra?eH@JQ% gm ég ﬁﬁn e intervening unit 26 havi ng
a plurality of anjipteivemng s Piovige abaletssb%ra@r%mgq P&S@@HF sdpsadhievens & o

support @agdfer stuRSiub@tdos Revekh mer}glcef Posﬁlo%&ﬂnl H8 shbidtrdte SXBYRIAGItiGPhdLCt i vely
the lifting pins, a plurality of des provided to each substrate

respect i V8 §rstt fayithams; tE“o’lﬂF?é‘iemﬁé rumt éﬁ‘gnaﬁ P‘éﬁ’é‘ﬁ’ of ispRortiganempers Ripwdedyui de

rotatingtsl raa&h Witishte rreépattRelyCRl bigpbit eatly stiti@ateWasd af Wld@tn©Olnit esRegdd ve

substrates
llec}/weefy the supporting members.

7. An ion implanter according to claim 1, wherein each substrate is a

rectangular substrate.

8. An ion implanter according to claim 3, wherein each substrate is a

rectangular substrate.

9. An ion implanter according to claim 1, wherein each substrate is a circular
substrate.
10. An ion implanter according to claim 3, wherein each substrate is a circular
substrate.
11. An ion implanter according to claim 1, wherein each substrate is a

rectangular substrate, and said ion implanter further comprises:

an intervening unit provided in the substrate exchange position, the intervening unit
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predeterm ned angl e around a center of each substrate, and a tw st guide

el evating unit which elevates collectively the tw st guides, and wherein
the intervening unit intervenes a transfer of the substrate between the

hol der in the substrate exchange position and the first to fourth arnms, and
sets collectively a twist angle of respective substrates that are to be

hel d by the holder to a predeterm ned angle. 12. An ion inplanter according
to claim 3, wherein each substrate is a rectangul ar substrate, and said ion
i mpl ant erhabing & ipbwalty pliflisgsins mnviﬁmtelewoéarshbﬁgaiuméspecpwdyitajmdpdrmablhe substrate

exchange sBQ&tla (;%Hﬂmgg% AL Vu?lﬂ'eﬂ:gatﬂl cBllecnee\ft{flg 1if n% é’a é?fl f)lfsnéggfof Hrlfs ' gg pins

pI’OVI ded 10 ea trate respectiv trate
lifting pEudeepbrovided twgzadnsUbst@leevattwglyd@supe@nt pqrettr)pom@es ¢fi chehi srugstmens a

plurality,nf %&lwé r%Eatm uﬁifiv% icPLd es%g ch?elfﬁl%rﬂwﬁf’%?ﬁ&ers a%r% dfea%re%ﬁﬁsmsw jo

support corn Ol’tl ns O eac str de rotating unit
whi ch rotmcb@nnmpql aneld aeung archtenafjeash sybRTalesand e twisk dleyating iyiftwhaghes by a

predeterrg&ggsgd}gktg,eg,rtgymst uifeNLgy of each substrate, and a twi st guide
el evating unit which  elevates ¢ollectively the tw st guides, and wherein

the interveni ng"herin the AtGYsREgagitantervenss # Banséy of the suhstsale betweenisbe heldss t he

hol der  ijpiRebspbRekdRh& &&ﬁb@ﬁﬁ%&%ﬂ th ifQRth ARAs, hiteseld el @y b Mkt AgRr M5, and
sets collectively a twist an resEectlve substrat es t%at are to be

hel d by toh&esprsHyesubstentes th érﬁg Ef‘rl?ﬁl%'é‘ﬂ‘h%t QA to a predesgrmingd apgly| ant er accor di ng
to claim1l, wherein the holder has a plurality of electrostatic chucks,

whi ch cl anps ani holg\ respective substrate by means. of static electricity,
whose pl anar shap o &% JARJEIS ACHRENgh ¢ IF1aR e r WRERging 2ol PUDETats s 2

di r ect i ORedidngllataibstesd) anttiaid ion 1rﬁﬁlze-tér\ﬂlr&ier anfprieesof respective substrates. 14.
An ion inplanter. ccord in n the.holder has a Iurality
of el ectrost at&‘f’(‘:n el %\Bﬁ?"é‘%dé? g‘]ﬁﬁé&gﬁhe’f?ﬁ% pP%‘E‘H’éh’F Q}fé“’%‘ﬁ'lfslf ates by
nmeans of hatiag b pluedligcafilifitigtpins providesiao adchmarstraheqspecmely ecuppgidact and whi ch

are fixed to dir irecti t ha re ds to  the.t t. angl e of
respect i ngsgr tﬁ’set lelgfl%gm e%&id[mg DLt el%vatmg c&llec vely thE ?ﬂmg pins, a plurahtwal%v st

guides provided to each substrate respectively to support corner portions of each substrate, a
twist guide rotating unit which rotates collectively the twist guides of respective substrates by a
predetermined angle around a center of each substrate, and a twist guide elevating unit which
elevates collectively the twist guides, and

wherein the intervening unit intervenes a transfer of the substrate between the holder
in the substrate exchange position and the first to fourth arms, and sets collectively a twist angle

of respective substrates that are to be held by the holder to a predetermined angle.

13. An ion implanter according to claim 11, wherein the holder has a plurality of
electrostatic chucks, which clamps and holds respective substrates by means of static electricity,
whose planar shape is rectangular and which are fixed to direct in a direction that corresponds to

the twist angle of respective substrates.

14. An ion implanter according to claim 12, wherein the holder has a plurality of
electrostatic chucks, which clamps and holds respective substrates by means of static electricity,
whose planar shape is rectangular and which are fixed to direct in a direction that corresponds to

the twist angle of respective substrates.
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