ENERGY BEAM | RRADI ATI ON APPARATUS AND WORK TRANSFER MECHANI SM
TECHNI CAL FI ELD [ 0001] The present invention relates to an
energy beamirradi ati on system such as an ion inplanter and an

el ectron beamirradi ati on apparatus for irradiati ng an energy beam

REL ATEDERRR T Doy IRRATON REpARGTERARE WERR 1 Aty el

related art includes a platen for transferring wafers to an
irradiation area of an ion beam a |oad | ock chanmber, and an
i nternedi ate transfer mechanismfor transferring wafers between the
pl at en BREHMEALEEL Ck chanber. For exanple, an internediate
transfer nmechani sm of Patent docunent 1 is configured to nove |eft
and ri g0ty ansfer arns at the sane tine such that it is possible to
arrange wafers in two rows on one platen, thereby inproving
t hr oughput . VEifeepresattniimlentibe selates am ah energy eatmcndtatibavestoml snchae an ion
size. [Related Art Docunents] [Patent Docunents] [0003]

implanter and an electron beam irradiation apparatus for irradiating an energy beam, and a

work transfer mechanism for the energy beam irradiation system.

RELATED ART
[0002]

A kind of ion implanters according to the related art includes a platen for
transferring wafers to an irradiation area of an ion beam, a load lock chamber, and an
intermediate transfer mechanism for transferring wafers between the platen and the load
lock chamber. For example, an intermediate transfer mechanism of Patent document 1 is
configured to move left and right transfer arms at the same time such that it is possible to
arrange wafers in two rows on one platen, thereby improving throughput.

Wafers which these transfer arms handle have only one size.

[Related Art Documents]
[Patent Documents]
[0003]

[Patent document 1] JP-B-4766156

SUMMARY
[0004]

However, the wafer sizes are not limited. There are wafers having diameters of 4

inches, 6 inches, 12 inches, and 18 inches. In order to handle wafers having different sizes,



[ Patent docunent 1] JP-B-4766156 SUMVARY [ 0004] However, the

waf er sizes are not limted. There are wafers having dianeters of 4

i nches, 6 inches, 12 inches, and 18 inches. In order to handle wafers
having different sizes, sinply, the above-nentioned configuration
needs t : - 1 hj . ' f.t i on_iplanter .
remar ka%fng’ Rf gfgé;gl!éoglgémélﬁlotll@h %Oﬁ'ﬁ% atrlr%l{]g %e?dsﬁg bgeoqoq%lf}er% t E\?j t rrg “Fon e size of
inplanters, but. is co to all of energy beamirradi ati on systens
for irrBEAY FRJaNEr R a%(%gwﬁﬁfff(g'vm th an energy beam [0005]

The present invention was mde in view of that matter, and an obj ect
of the present!§ MASRT iSoprtilumite Wnigp | implagters. by ds spmpwartglllagnersy beam
irradiation systens to efficiently irradi ate works having different

si zes virtaiatian syeryy fyduadiahng ot lhags ong wark sdthoadnsigydeamd cost .

[ 0006] An energy beamirradiati on systemof this invention

i ncl ude$0ay energy beam eni ssion mechanism first and second work

hol ders, a noving nechanism first and second work accomodati ng
units, and fiThetpresedt BReatich Wwaamalden dewsof tlitenaner gy dedjece ot g Resent
mechani smenmts an energy beamtoward a predeternm ned irradiation

area. Tifierdtiohst t@RAalIE ¢RBkiNPHK AL BESm TRHMatish sy QaRE (@RI ddE! indlde
and at | east one second work, respéctively. The at | east one first

wor k- ang, 408, &he ldfﬁ"e?&nt%ﬂh%s SRACH bAhEwRRE ﬁ&ﬁﬁg ta(?e&?ﬁ‘aéi g%g%g%ﬁ%ﬁ fd

wi th the energy beam The novi ng nethani sm noves forwar

at Ieas[ &Qe of the first and second work hol ders at |east between

t he irragl tion area and a work receiving area for work deliveries.
The first and second work.accomodati ng uni.ts are pr.ovi ded at

G Tteront podl CONEY rIXaH SAEHOTn SIor R P b THAGPR HHeuies a1 eagiey dhrem
first work and the at |east one second work, respectively. The at

| east GHESYOR Bechpnismiist andytecerd Biork bolders; pmpvingemaehanisas firgiand second
second work. The first transfer armis provided to be able to

reci pr orakaceunReddinghmitgornd ﬁ@&@id/saqgncgtr@@sfmwheme energyibedn emission
accomodating unit and transfers the at | east one first work between
t he fi me¢chapisin et amedatgynbpammidwadc pledeteimied ioadiatiod desa. The firsthend
first work holder locates in the work receiving area. The second

t r ansf gecandmwiosk icdddrsleslotnst bie &t enkofifse Civprkoaall eatbRhwe ahe tdaeomb ork,

receiving area and the second work accommodating unit and transfers

the at rbgrstiveiyle BRCANERYBAK first work and the at least one second work are objects to be
irradiated with the energy beam. The moving mechanism moves forward and backward at
least one of the first and second work holders at least between the irradiation area and a
work receiving area for work deliveries. The first and second work accommodating units
are provided at different positions from each other and accommodate the at least one first
work and the at least one second work, respectively. The at least one first work has a
different size than the at least one second work. The first transfer arm is provided to be
able to reciprocate between the work receiving area and the first work accommodating unit
and transfers the at least one first work between the first work accommodating unit and the
first work holder when the first work holder locates in the work receiving area. The
second transfer arm is provided to be able to reciprocate between the work receiving area

and the second work accommodating unit and transfers the at least one second work
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bet ween the second work accommodating unit and the second work hol der
when the second work holder locates in the work receiving area.

[ 0007] According to this configuration, it is possible to
efficiently irradiate works having different sizes with an energy

beam Wét@eéﬂ&@%ﬁ%ﬂd@o&l a%gg‘xhntoﬁgtl t SYBhE @Ecsdn%ﬁv(?rﬁ h ﬂ%? %vh%h tliheg&cond

i npl anters an i ke having two transter arnms according to 't

rel at ed art.oéOﬂOS&e ot A@(ea sgecific enbodi nent, the first work
accomm‘ggj"(kilhé P =nia ]f‘eh‘éro CERI BRI accomodat i ng unit may be

provi de[ﬂ b@ opposite sides of the work receiving area each ot her
centeri 8 round the work receiving area. [0009] In order to
make the work holders hold a_plurality of or a plLurality of row of
wor ks by one A¢cadingfo Hisrrorligumatism, ithis popsible tadliciertbhuradintk weskubaving
receives a work froma corresponding transfer armin the work

r ecei vidiffergnesizemnwitk on lopergy ead ovlélermainthining abnes thasamengysiengsize as those
direction, and receives another work fromthe correspondi ng transfer
arm sofden implanters and the likehatiyg 6fo0 wandfsr drmstdeeording toghdielfed mon.

As an aspect according to which the effects of the present invention
becone [peosr kabl e, the energy beam nmay be an ion beam and may i npl ant
ions in the at |l east one first work and the at | east one second work.

Further, eachyof siddid dhisddiABs:, FRCGROWHRL é%c@ﬁﬁ%ﬂiﬂ?éhhﬂ And e selBYd Bk

a |l oad | ock nmechanism [Effect of Invention] [0010
accommodating unit may be provided in opposite sides of the work receiving area each

other centering around the work receiving area.
[0009]

In order to make the work holders hold a plurality of or a plurality of row of works
by one transfer arm, each of the first and second work holders receives a work from a
corresponding transfer arm in the work receiving area, moves by a predetermined distance
in a moving direction, and receives another work from the corresponding transfer arm, so as
to mount a plurality of works in the moving direction.

As an aspect according to which the effects of the present invention become
remarkable, the energy beam may Be an ion beam and may implant ions in the at least one
first work and the at least one second work.

Further, each of the first and second work accommodating unit may be a load lock
mechanism.

[Effect of Invention]
[0010]

According to the present invention configured as described above, it is possible to

efficiently irradiate works having different sizes with an energy beam, to make the system

size smaller than a normally expectable size, and to promote cost reduction.

3



According to the present invention configured as descri bed above, it
IS possible to efficiently irradiate works having different sizes
with an energy beam to nake the systemsize smaller than a nornmally
expect abl e size, and to pronpte cost reduction. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0011] FIG1 is a schematic plan view

il lustrating an entire ion inplanter according to an enbodi nent of

the present invention. 2 1s a partial perspective view
illustrating a wafer t%yQE%@énggcﬁﬁ“@% GShe enbodi ment .

FIGS. 3A to 3D are sequence diagrans illustrating an exanple of wafer
t r ansf el00&lcording to the embodi nent. FIG 4A and 4B are
operation explaining views illustrating novenent of a platen

accor di ng t o Klkeléshochamsatic. plan view illgs@iting dnserdirs cdreimmplantepiaordingvo an
il lustrating wafer hol ding aspects of platens according to another
enbodi nembodidenthef the peenit invenenhi on. FIG6 is a schematic plan
view illustrating rail nenbers according to a further enbodinent of
the present ipiGers ii9n phihA JeklpeblERCRIFH litrating a wafer transfer mechanism
according to the embodiment.
FIGS. 3A to 3D are sequence diagrams illustrating an example of wafer transfer
according to the embodiment.
FIG. 4A and 4B are operation explaining views illustrating movement of a platen
according to the embodiment.
FIG. 5 1s a schematic plan view illustrating wafer holding aspects of platens
according to another embodiment of the present invention.

FIG. 6 is a schematic plan view illustrating rail members according to a further

embodiment of the present invention.

DETAILED DESCRIPTION
[0012]

Hereinafter, an energy beam irradiation system according to the present invention
will be described with reference to the accompanying drawings.
[0013]

An example of the energy beam irradiation system is an ion implanter 100, As
shown in FIGS. 1 and 2, the ion implanter 100 irradiates works, which are wafers W1 and
W2, having different sizes, with an ion beam IB which is an energy beam, thereby
implanting ions into the wafers W1 and W2. The ion implanter 100 includes an ion beam

emission mechanism (not shown) and the wafer transfer mechanism 20 in an ion
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[ 0012] Herei nafter, an energy beamirradiati on system

according to the present invention wll be described with reference
to the acconpanyi ng draw ngs. [0013] An exanpl e of the energy
beam i rradiation system is an ion inplanter 100. As shown in FIGS. 1

and 2, 1 i.rradi wor ks ich ar fers W
and W2, aV|t%té°]B| ﬂf“ib ﬁt si Zgéon lmP%n%ﬁoP&h Bgﬁﬂrl? R ]giﬁ%gs”i%a vacuum
ener gy ea t her, by| | anti ng. i ons |nt0the fers d W2. The
Con T npTEERBSF 100 BerioR el i Beiania canon ﬁé&ﬂ&?‘?ﬁ@nﬂ% rd ERowRter
and the wafer transfer nmechanism 20 in _an ion__inplantation chanber
10. Thelransfer mpchantsa LOrrastmbaie vofars Wi pdd¥a@ fonainesitignyespablsm of being
chanber. The ion beam em ssi on nmechanismemts the ion beam TB, and

t he wafigradiatesiwitle thenten fhaaindbh 20 transfers the wafers W and W2 to a
position capable of being irradiated with the ion beam|B. [0014]

The i on0bé4lm emi ssi on nechanismenmits the ion beam TB, for exanple,
in a ribbon shape toward an irradi ation area ARL which is set inside

the ion inpl ariedbh GBar RaTesn hlchdiine¥Rits thdionDeQRaB! fdrik8mMbledth A Sibbon
not linmted thereto. For exanple, the beam em ssion nechani sm may

emt t %ab@fbv@:ﬁ@’ﬁh-fﬁaﬁlﬁﬂéﬂlgreﬁ %P%lﬁcl?ﬁ%?msi&%xélon i aplantat-[&?cﬂﬂlfeﬁ' 10.

transfer mechani sm 20 i ncl udes wafer | oadi ng an unl oadi ng nechani sns

21 and e %f &k Oﬁréﬁgéﬂ?w q?ﬂ 11%31 i unI Oa%.xla@ﬁ) éjbgzhﬁ emjgsion

mechani sns |ng an anlsns
and 22 and_unl 0a et ween the |on

| d
o a2 e AR e ARy a%bﬁagiiﬂ%‘eﬁgaﬁ%mﬁ PE1 and 12, The | oad

| ock c&gﬁgﬁrs 11 and 12 are provided spaced apart from each other and
are pr d in the upper side of the ion inplantation chanber 10.
The wafer transfer nechanisns 31 and 32 hold the wafers W and W2

whi ch are subjsctvaler jtemsierpmeshanismn 28 nénalwdes s mafer: Headipg ernsl nleasing
W2 to the beamirradiation area ARL. The internedi ate mechanisns 41
and 42 rakdhagisms 2 endae wafoptransigr wechatisteehl wid3hahd intérozediatg menkhnisms
unl oadi ng nmechani sns 21 and 22 and the wafer transfer nmechani sns 31
and 32.41[4@14). The wafer loading and unloading mechanisms 21 and 22 load and unload the
wafers W1 and W2 between the ion implantation chamber 10 and load lock chambers 11
and 12. The load lock chambers 11 and 12 are provided spaced apart from each other and
are provided in the upper side of the ion implantation chamber 10. The wafer transfer
mechanisms 31 and 32 hold the wafers W1 and W2 which are subject to ion implantation
and transfer the wafers W1 and W2 to the beam irradiation area AR1. The intermediate
mechanisms 41 and 42 deliver the wafers W1 and W2 between the wafer loading and
unloading mechanisms 21 and 22 and the wafer transfer mechanisms 31 and 32.
[0016]
The wafer loading and unloading mechanisms 21 and 22 include wafer mounting
tables 21a and 22a serving as work accommodating units, and actuators (not shown) for
moving the wafer mounting tables 21a and 22a upward an downward. The wafer

mounting tables 21a and 22a are for mounting the wafers W1 and W2 having different sizes,

respectively. When the wafer mounting tables 21a and 22a are at an upper position, they
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The wafer |oading and unl oadi ng nmechani sms 21 and 22 incl ude wafer
nounting tables 2la and 22a serving as work accommodating units, and
actuators (not shown) for noving the wafer nounting tables 2la and
22a upward an downward. The wafer nounting tables 2la and 22a are for

oo Py B, BRSO b o
LD SRSl SRy MR bl 0k D P Ui L Db gher

ion inplantation chapber 10 fromeach ot her. Meanwhile, when the

waf er nfGRRWhE, tviismdle yederanaunting tables Jda and Gda arpaisa 1qves, positiop. they are
| ocated in the ion inplantation chanber 10. And, they can give the

waf er s Mgatagén the ipw impleniatipr chardbent ¥. mefoida theynengiveathe wdfest W mad W2 to
descri bed bel ow) and they can receive the wafers W and W2 fromthe

i nt er nettie antermedifte nhenimnidts sidandl4? (1o hdhdespribsbbtloentaadithentan aseive the
shown in FIG 1, along a linear noving direction of the wafers WL and

V2 (to WefeleIeT i Hadd Worlfoom , the hiatdrmedizt@ dnécdakiselanbemnd 44, and the Re@nt
provi ded spaced apart from each other, and the wafer | oading and

unl oadi dgighJHGBAN LS o whlindNe; 22a18h€ 2 MneM H6Gnk Arelitsh HORE WK W1 and W2
chanbers 11 and 12, respectively. [0017] The wafer transfer

mechani Yl i .

Soa patste S @taTRISDY PG RRAIBHEEn AR 108 1THDHV DAL ooy
| i near Vi n chani 33 he,.waf er supporting nenbers and 32

ar 6 vor TSP PESE A 3P Vafsr dORUFE pRd amitBARE e RE gl 48 rovaed
| i near [ chapism 33 _linearly mves the bases 31 b and 32b
formardggﬁﬁqgﬁgﬁﬁgF @ng%éiéfnd?gﬂeém*ﬂ¥g§1atens 3la and 32a have
chuckina Plates (not shown) which are flat and circul ar, for

i nst and8%8nd can attract and hold a plurality of rows (two rows in
this enbodi nent) of wafers WL and W2 on one side surfaces of them by
el ectrost at i dhelwafkstransterthechanisas if anchd? olapdhélnde plaar sspporting axegarers
than the sizes of wafers, it is possible to reliably attract and hold
t he wafidasind BA4, Halher Bl b mdt 3b foe supptohting theelaenscKiargdB2a) asl aigdat nhiwving
charged up. Meanwhile, if the sizes of the chucking plates are

smal | ermddhafisinB3. siTHeSwatkr Wipdfitng inbmbérs/3a8 $hd3ea bee WokvIeNlerk BB are also
chucki ng pl ates from being charged up, but there is the fear that the

vaf ers rgfefllll 6@k pheeru fal Hidetdd. Y Tt liRat 8 mBEAfhisnd h?ﬂﬁi{e@{lﬁ gndvres g

necessary to appropriately set the sizes of the chucking plates.

[ 0019] bas?s31ban2§f39bl¥8§z?a?d§ﬁ@b§’c?&va%&b have bl ock shapes. In a state
ons of t

where surface plate porti e platens 31la and 32a are parall el
wth tngofgjvi ng direction, the bases 3 I b and 32b pivotably support
base end portions of the platens 3la and 32a by rotary shafts

parallel wth,the novi di,rection. Further, inside the bases 3 |b
G 32, 1 oggPe HEFIRE o St BRGH)NC RS haPb o M WOy ekt and
rotate the platens 3la and 32a such that the surface plate portions .
t oggl e CHERMbEIOT AnptaRes: \AHgCHL attiack and hld ch Plusalityupf sews (hwe gows in this
portions of the platens 3la and 32a are horizontal and a beam
i rradi gmbedimend} of wafess Whl end e on e adde pirfaces pbthicimohy elactrostatic ichedks.
[ 0020]

If the sizes of the chucking plates are larger than the sizes of wafers, it is possible to

reliably attract and hold the wafers, but there is the fear that the chucking plates might be
charged up. Meanwhile, if the sizes of the chucking plates are smaller than the sizes of
wafers, it is possible to prevent the chucking plates from being charged up, but there is the
fear that the wafers might not be sufficiently atiracted and held. Therefore, it is necessary

to appropriately set the sizes of the chucking plates.
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The |inear nmoving mechani sm 33 includes a rail nmenber 33a and slide
actuators (not shown). The rail nenber 33a is configured to arrange
hori zontally and linearly and allow the bases 3 | b and 32b to be fit
thereinto such that the bases 3 Ib and 32b can slide on the rai

menber dg; The slide actuators (not shown) noves the base bases 3 Ib
and 32b orkard and backward along the rail nenber 33a. The slide

actuators may.,) ncl ude..bel ovided i.n the rail nmenber 33a and .
notors for roTléetnﬁBr?ﬁs ?Héa%t?%tggavseﬁﬂé{i ﬂ'ﬁpeﬁ'heﬂjﬁﬁ@g rfbs’%{%&ei’%e RpHtons
arranged. to he noyed forward and backward on the rail nenber 33a b
the bel ?%tthe [Fg’t‘fﬁlf{fj ifa'and 323 are; paraliglonidh the meginendipetiopn et RasespP Hr éﬁ% 32b
3la and 32a and the bases 31 b and 32b for respectively supporting

t he pl aplEp@bly1supperd baseendmerivnpaidbelplagensd 1p ﬁugé’émh:emtmw sl ptralielowith
the common rail menber 33a. The |inear noving nmechani sm 33 may use

not onlthe nhevisgd directivant iFortber, coided thebasds@blamtl 32bs togalesmteator €aoti shgwn)
mechani sm for instance. Hereinafter, the linear noving direction is
al so r efuehradnétorsasregiroxided teedtanhe [pMA@R] 3 hend BLLEwEOIhaAL the surface plate
mechani sms 41 and 42 include transfer arns 4la and 42a and pivoting

act uat Q¥ctifmOtogatoBEOweeH G réxsivimi ?b&ureﬂi}? \ﬁlﬁﬁ{‘%ﬁe%u@e[&ﬁ%lg%a;t)(ﬁrggnél%? the

have base end portions to be pivotably supported such t

t r ansf : [ : ol [

act uat o A P B oA A PP i s Pl ffPurtuce plae
revers (%ﬁoﬁgﬁgéknma The transfer arns 4la and 42a include main
arm bodi es having a II'ong pl ate shape, and grasping claws (not shown)
provi dﬁQO%@ | ower surface plate portions of the main arm bodi es. The
gr aspi aws hook correspondi ng positions of the peripheral

portions of &QF | ower surfaces of the wafers WL and W2 by the

graspi ng cl aiS'eSiReAt Mpying meckanisn $3vaclydes gwail menher 33p @and slidn actvaioss
armbodies. In this exanple, the transfer arm4la or 42a is

conf i gUpreldshosvme 3b¢ eail slendrer 332 j eamdigured tof arvanize horivantally wed lineaheand
row along its extension direction. However, each of the transfer arns
41a andlléPatheipsdsAd1b aod 2had be iNthareintPsuchGb@4he bases 31b khd 82b can slide on
specifically, as showmn in FIG 1, one pair of transfer arns 4la and
42a i s the enil detbeo3be sPThensidel sealatovs ((hot $9paS imdves shdbase 2a8dsad 1b and 32b
virtual center line Cdrawn to the right m ddl e between the | oad | ock

chanberfsrwakd and bhekwad DeiPaRaflUhehbdros3ahe Thediiie abivaidrs HRy9haakie 8kits
the virtual center line direction will also be referred to as ay

di r ect i@dvidéd irf thel il RRGESI VY dnf@ Hbidtd fgﬂ%ﬁﬂng?ﬁé"ﬁ&& Lt ﬁlﬁfﬂéfb%es 31b
f I er arm

arms, one of themw !l also be referred to as"a first trans

arm 167 PP CRE AR B be pBAER B RIRH G BerEARErERERS 8 e

ar s 4%@ and 42a conprises one set. And, each of the transfer arns
4l1la an eﬁ%a has upper and |l ower sets of two transfer arnms which are
provi dTg tQ share conmmon pivots. Hereinafter, the vertical direction
will al Qlege referred to as a z direction. [0025]

In the present embodiment, the two platens 31a and 32a and the bases 31b and 32b
for respectively supporting the platens 31a and 32a are provided to be independently
slidable on the common rail member 33a. The linear moving mechanism 33 may use not
only the above-mentioned configuration but also a screw feeding mechanism, for instance.
Hereinafter, the linear moving direction is also referred to as an x direction.

[0022]
The intermediate mechanisms 41 and 42 include transfer arms 41a and 42a and
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In the present enbodinent, the wafers WL and W2 having different
sizes are nounted in one row along the x direction on the wafer

nmounting tables 21la and 22a. 8 An operation of the present
enbodi ment configured as descri bed above will be described with

refere 6 t, ers and

Tount e golrl Eétga ?rs ({ngp gththn 8? put otér:st ghg?r?ﬂ e g lal d‘Y% 2, akve base

chanbers 11 nd 2., Here, four wafers 0 ref rredt as fir
vafers SR ARS8y bY PIYeR)Y rFé‘BHO‘F%f{ Suchithdt e Sy S b ok fen
series on, one wafer npunting table 2la galso referred to as a first

g

waf er RAIFORRYYHHE e Thepitiahnenaatastorsirofate i Hanaler wsﬁlﬁmg%ﬁasf%wyrdly

and 6 smaller wafers W2 (also referred to as second wafers W2

her eaf tad reversdldy need to be distinguished) are mounted in series on
the other wafer nmounting table 22a (also referred to as a second
waf er niB0Bt]i ng tabl e 21a hereafter if it needs to be distinguished).
Next, the load | ock chanbers 11 and 12 are evacuated, and then the

waf er nount i righettedvlsfes aZha 4 b08nP22a (oW rhith Qrinltdicdmaking! a’:lmhgtflﬂél shape,
chanber 10. [0027] Next, the upper first transfer arm4la

turns abavéa fﬂl"fl?gs Elab@t(nwﬁilﬁﬁwg%wlﬁéw td BRU@ Gied 9Ia@?1r3]&@i%h§ bP ﬂﬁ;dmaﬁﬁﬁm

grasps eac t wafer W ubsequently, as shown i

upper fidgsds. ﬁ“ﬁé‘% ng{ngaélé‘@vsdf illﬁoelf )@(&jﬂésﬂﬁn&ﬁgﬁ;oglxon? Iglf fld p%%ﬁ@p‘%ﬁ pgt?t?ong le{ttf?e

an angl e per pendi cl ectl
o at en SFsP R of e Rers o él?f%é"l”@vr ﬁﬁﬁ%ﬁﬁﬁé? %‘%liﬁ Boplirgtst y1 ana
25" coonVP A PEREPeIO G BeEA Rades oy hrop U VF FRESREREh O 1HEF Ageis
traneT Z%ﬁﬁéwﬁﬁﬁ%%géokkgﬂé@yi&ﬁﬁéwafegf Wihpehe wﬁtp;;p{wialér?geiﬁ%&t?ﬁsion
positioned above the first platen 31la, for exanple, lifting pins (not
shown) ditegior.r dewevasveachef therteansieapans 4 1 ambd2psmayp heldi agh ttafer Wil gw W2.
the first wafers WL such that the first wafers WL are spaced fromthe
gr aspi 19024]aw, and supports the first wafers W. Next, the first
More specifically, as shown in FIG. 1, one pair of transfer arms 41a and 42a is
provided to be symmetrical with respect to a horizontal virtual center line C drawn to the
right middle between the load lock chambers 11 and 12 and perpendicular to the x direction.
Hereinafter, the virtual center line direction will also be referred to as a y direction. Ifitis
necessary to distinguish between the transfer arms, one of them will also be referred to as a
first transfer arm 41a and the other one will also be referred to as a second transfer arm 41b.
Further, in the present embodiment, one pair of transfer arms 41a and 42a comprises one set.
And, each of the transfer arms 41a and 42a has upper and lower scts of two transfer arms
which are provided to share common pivots. Hereinafter, the vertical direction will also
be referred to as a z direction.
[0025]

In the present embodiment, the wafers W1 and W2 having different sizes are

mounted in one row along the x direction on the wafer mounting tables 21a and 22a.
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transfer arm4la returns toward the first wafer nounting table 2la so
as to nove fromthe work receiving area Si. The lifting pins
descend such that the first wafers W supported by the lifting pins
are mounted on the first platen 31la, and the first wafers WL are

attracted and t el ectr t i, chuc 0029] . .
Veanani 1o, rah AE ePon I oHE e 3hRb S5t ¥ despribad.ahqvpayil be
waf er s ) transf d enters the | oad | ock chanber 11

agai n. &\q\lsflég %WHEF&FTCPETW@%& W are newy nounted on the first

waf er rmuntlng tabl e 21a, as shown in FIG 3A, the first wafer

mount i n@ 28bl e 21a returns into the ion I mpl ant ati on chanber 10 and
waits therein. [0030] After the first transfer arm4la returns

from above t Hérst, thstwadbrat Wi @ula\V2i are gneugybesd omcheowater nidunging velfles 21a\and
and returns toward the work receiving area SI as shown in FIG 3B.

Duri ng 27 iz the dend loyk thanbéradarantdd?i. nfHareclaniwafor83V1 (diso fdfeiséd l ot Brst
3la noves in the x direction by alnost the interval between the rows

of the Wafefd Wil dredttes L theyi ded helbd difien fﬁ.lislhé&) wefresstd in ffks WAl drie- wafer
[0031] The first transfer arm4la turns to arrive there, and

the firgbuioansle\W aqkiSo BIEREELEH AN ﬁﬂ;@ vJaTérSrﬁoﬂ{t %Qleg 33, !B¥re§ﬁ@r if it needs

lifting pins and are attracted and held by the ellectrostatic chuc

as desqgi p@ﬁlsagglyﬁhed bgq %911% SwafipV Ry Qa{:hg‘e&*ﬁedl 13 %1 % WgyWaitepse w2

first wafers are unt ed WO FOows on st pla
hereafter if they need to be distinguished) are mounted in series on the other wafer

mounting table 22a (also referred to as a second wafer mounting table 21a hereafter if it
needs to be distinguished).

Next, the load lock chambers 11 and 12 are evacuated, and then the wafer
mounting tables 21a and 22a lower into the ion implantation chamber 10.

[0027]

Next, the upper first transfer arm 41a turns above the first wafer mounting table
21a to be positioned, and grasps each first wafer W1. Subsequently, as shown in FIG. 3A,
the upper first transfer arm 4la returns toward the rail member 33a up to an angle
perpendicular to the x direction. At this position, a work receiving area S1 is set. In this
work receiving area S1, a first platen 31a waits in the receiving posture (horizontal posture)
in advance. The work receiving area indicates an occupation area (area as seen from the z
direction) necessary for delivering wafers between the platens and the transfer arms.

[0028]

Next, if the first transfer arm 41a having grasped the first wafers W1 turns to be
positioned above the first platen 31a, for example, lifting pins (not shown) rise from below
the first wafers W1 so as to slightly raise the first wafers W1 such that the first wafers W1

are spaced from the grasping claw, and supports the first wafers W1. Next, the first

9



Next, the first platen 31la is raised up so as to becone the beam
irradiation posture so as to irradiate the ion beam TB per pendi cul ar
to the first wafers WL as shown in FIG 3D Next, through the
sanme procedure as descri bed above, the second wafers W2 transferred
fromt f i table 22a by the nd transfer arm
42a ar 2{? alrrgsge%t e %‘f‘a E%Luéﬁgéb(%aﬁgg%ﬁ gfsiﬁv a%efan.lo tB@S@FE%a 3045 4O JHQNigom the
wor k recei Vi ng. area 5% where the second platen 32a receives the
second VARSEEIVPERESA Dherl ap the first work receiving area SI, or rmay
be adj acent or close to the first work receiving area S1 . In the
former case, tHiBgHMRS ¢rgeerd sueh that the Tigwh Mmeiters Wi syprowted by the lifing ins
3la and the receiving of the second wafers W2 by the second pl aten
32a carmptngmtqseed grenbrst alaterhdlas and the st widorsvWil  ar¢ attrasted) andeheld by ghe
they can be perfornmed at the sanme tine. [0033] The first

pl at en Sdaraatatictchecklsecond pl aten 32a having the wafers W and W
thereon slide in the x direction fromthe work receiving areas S1 and
S2 on tee2gjane rail nmenber 33a, thereby noving to the irradiation

area ARl of the ion beamIB. In the present specification, the
i rradiation avemviRk, e HiE Water h%mﬂ\}g thifle 395! REH WNicAhETRE WRREE W1
at least a part of the wafers W and are irradiated with the 1on

bea_m ! %&v%@gh {rgﬁ‘sfy?écﬁ EntbfsARS W& 1 Qﬂﬂhﬁ%gl lsésaﬁ{.'d &ﬁeﬂ@ﬁﬁ tglllssp G@fetrgﬁ/l

movi ng direction of the noving mechanism shown i n

d 4B. - i,at i in th t ificati i
ot nedByealy HeRuri 1 RE el R uBlCRRE B BE St ] Ty theckest
iti R2 AR3. The. wai tin AR2 . .
wher e CHAEG PR e R IR THUERRIHg 1o el (s | RSVRS s GHFrE e
irradiatjion area ARlL, as shown in Figs 4A and 4B. The area AR3

i ncl ude893%He work recei vi ng areas S1 and 52 and an

accel erati on-and-decel erati on area where the novi ng nechani sm 33

accel er at es déerdeg Brsétrangfer amed lpfeturns fignsilmve rﬂettgmh phaten 3lh, drglasp? the
al ong the noving direction between the irradiation area ARL and at

| east oleerdirsttalewoVil, arecreturnntpvaré s BirkanckiGag atea $i gpsshos ia FIGATE.
the wafer transfer nechanisns 31 and 32 are in the non-irradiation

area si nce b@uhingfthishmsydlyehs liddaranekiN® meRanisth 36! thedirad sakei3t B nidves in
ion beam TB. Here, first, the first platen 3la enters the irradiation

area ARfle efditeBfoh 89 a8 thBiRervahpiveb o fovief ﬁi@q}réﬁﬁ%fséhoﬂ%t@ﬁcﬁ Bold

as to pass the irradiation area ARL one or nore tinmes.
the first wafers W1, and waits.

[0031]

The first transfer arm 41a turns to arrive there, and the first wafers W1 are mounted
on the first platen 3la by the lifting pins and are attracted and held by the electrostatic
chuck, as described above. This state is shown in FIG. 3C.

In this way, the first wafers W1 are mounted in two rows on the first platen 31a.

Next, the first platen 31a is raised up so as to become the beam irradiation posture
so as to irradiate the ion beam IB perpendicular to the first wafers W1 as shown in FIG. 3D.

Next, through the same procedure as described above, the second wafers W2
transferred from the second wafer mounting table 22a by the second transfer arm 42a are

mounted on the second platen 32a.

10



a result, a predeterm ned dose of ions are inplanted in each first
wafer WL . During this tinme, the second platen 32a waits in a waiting
area AR2 on the work receiving area (S1 or S2) side as seen fromthe
irradiation area ARL of the ion beam TB. [0034] If the ion
irradia&bggkonto each first wafer WL held by the first platen 3la
fini shes, e first platen 31la noves to another waiting area AR2

opposite to the work receivi.ng are i _and S2 as .seen.fromthe

TFFadi ati on o SSCORRIVOR TETRLV g A REre 6 SSHRBMTPIFIRE AP EreGy oS Nascgecond
t he secon ten 32a,enters the irradiation area ARL of the ion beam
IB, and™# HpJB&deax BETigpibE Arstyverl regravIng pERR . &F BHYPEARAFCAL phEpsesto the
predeterm ned dose of ions is inplanted in each second wafer W2.
[0035] first work pgceisiing peaidn ilaphefarater ¢ase, shecisapivingeef the firstawafeesy W1 by
the platens 3la and 32a having the wafers W and W2 nounted t hereon

r et ur n the firkteplatenk3 lacand thie rgcaviagvfShe aeabn82wafarse M2 by sieesacend tpiatéhd2a
| oad | ock chanbers 11 and 12 by the transfer arns 4la and 42a, and

are t akennotiie pafdrhedutis shine {iR@36However, in fhedaief cas| they dahmstperfolfied
first platen 31a returns to the first work receiving area Si and
becomesitahdh@mez@atal posture (the receiving posture). Next, the
lifting pins rise such that the first wafers WL havi ng been subj ect
to the jpggs] npl antation are lifted fromthe first platen 3la. Next,
the lower first transfer arm4la turns and grasps the first row of

First, wefers M B0 ans L QA e B%d blen®S L MBUNLL N A0NE 2w

[ 0037] e upper Tirs ranster a

e P IRt

1 st GPOHPEh SR O TP TP SEedaber SewaRIea iy i BasATelb] ect o

the ion inplantation, in an enpty area on the first platen 3la.

In the present specification, the irradiation area AR1 of the ion beam IB is defined

by an area where at least a part of the wafers W1 and W2 are irradiated with the ion beam
IB, when the wafer transfer mechanisms 31 and 32 move along the moving direction of the
moving mechanism 33, as shown in Figs. 1, 4A and 4B. A non-irradiation area in the
present specification is defined by an area other than the irradiation area ARI, and includes
waiting areas AR2 and an area AR3. The waiting areas AR2 are areas where the wafer
transfer mechanisms 31 and 32 further moves from the irradiation area AR1, as shown in
Figs 4A and 4B. The area AR3 includes the work receiving areas S1 and S2 and an
acceleration-and-deceleration area where the moving mechanism 33 accelerates and
decelerates the wafer transfer mechanisms 31 and 32 along the moving direction between
the irradiation area ARI and at least one of the work receiving areas S1 and S2. In Figs.
4A and 4B, the wafer transfer mechanisms 31 and 32 are in the non-irradiation area since
both of the wafers W1 and W2 are not irradiated with the ion beam IB.

Here, first, the first platen 31a enters the irradiation area AR1 of the ion beam IB as shown

in FIG. 4A, and reciprocates so as to pass the irradiation area AR1 one or more times. As

11



[ 0038] The first wafers WL havi ng been subject to the ion

i npl antation are nounted on the first wafer nmounting table 2l1la by the
| ower first transfer arm4la, are transferred to the | oad | ock
chanbers 11 and 12, and are exchanged with the first wafers WL havi ng

not beeepcﬁssldﬁ E?Tté‘?f 2! &’d@ oﬁb&n&%t hﬁ)ﬁ' fed enacg}gst waf;e{ t‘ﬁy\gnﬁpﬂgg\%ﬂs

havi ng n hé “ron impla

first fer m)untln e21a noves to t ntation cha

10, and Brebg SAERIPIHgT Sh@ vii5dR SryLps @Fean@%Pnébﬁ%a%re?t}%efreawor
Duri ng é?:“s time, the first platen 31a npves in the x direction by
the int \P&ieqﬁé@%&ﬁlﬂh@lﬁrmﬁwwﬁé&hQfstbemnah‘?éﬁllﬁa whi ch hel d the
first wafers W , by the |linear noving nechanism 33. The renai ning
second-083#k i rst wafers WL havi ng been subject to the ion

i npl antation are grasped by the lower first transfer arm4la, and are
transferred tloWaridntitredibiion bnteadfach fimstumafen®y It lndid &y 2l firdipkdten 31a finishes,
alternately with the lower first transfer arm 4la, the upper first

t r ansf ethe @itsphiten B0aIfoYed Rearfothes tval@iarsa WR D éptosige t0the MRAR r&debfifE breas
to the ion inplantation, in an enpty area on the first platen 3la.

In thi SMad St ae s&echeg- th@Wrefdlﬂtiﬁn Weh aIrsl Milth\ehb& BefiRYB, Regdhvith el 4B.

to the ion inplantation and which are held on the first platen 31 are
eXChanQ@g{tV\‘tﬁeh édgﬁ% plﬁ‘@flejﬁ ékeﬁafﬂenﬂra'a 109e2ﬁ'9a %ﬂ?i gﬁ"tthg %oh hf‘ealnogB and
i npl ant at'i on. ] rly, e upper and | ower seco

éLiﬂSIﬁ%@F&?w A2y P ARt ST SIDWEE e RuntRa G5t Ridhomy i

been su ation are exchanged with second waf er s
W2 havit ﬁ@?ﬁeﬁ&’ﬂee@ﬁ §?f6’f“g&%‘fr he ion inplantation. Next, this

operat| n |s repeated such that ions are sequentially |rrpl enmented in
t he [Pei>Iwafers WL and the second wafers W2 havi ng different sizes.

After the ion implantation is completed in that way, the platens 31a and 32a having
the wafers W1 and W2 mounted thereon return to the work receiving areas S1 and S2, are
transferred to the load lock chambers 11 and 12 by the transfer arms 41a and 42a, and are
taken out to the outside.

[0036]

Specifically, first, the first platen 31a returns to the first work receiving area S1 and
becomes a horizontal posture (the receiving posture). Next, the lifting pins rise such that
the first wafers W1 having been subject to the ion implantation are lifted from the first
platen 31a. Next, the lower first transfer arm 41a turns and grasps the first row of first
wafers W1 and turns toward the first wafer mounting table 21a.

[0037]

Meanwhile, the upper first transfer arm 41a grasps first wafers W1 having not been
subject to the ion implantation from the first wafer mounting table 21a, and moves them.
Further, alternately with the lower first transfer arm 41a, the upper first transfer arm 4la

mounts the first wafers W1 having been subject to the ion implantation, in an empty area on

12



[ 0041] According to this configuration, it is possible to
efficiently irradiate wafers having different sizes with an energy
beam whi | e mai ntai ni ng al nost the sane size as that of the ion

i npl anter having the two transfer arnms 4la and 42a according to the
rel ate 421 The present invention is not limted to the
above-ﬁggﬁﬁ%ﬁ%%g%é%%dinent. One transfer arm may be provided on each
of theébﬁé@ and right sides. However, if two transfer arns are

provid each of the left and right sides as in the
above-nenti oned enbodj nent, the throughput (processing, capability of

t he appar at ushbe st yatesy, ¥d haypme Wépgﬁﬁféﬁélﬁ%wngw@@ﬁ?g@m age glogptedom the
limted to the above-nentioned enbodi nent, but various sequences nay
be consfigewatgr mounting tahlg 2 beeby theddwestivst ransder avmctiss aiei trapsfiired de gt load
two rows on the platens, but may be di sposed in one row or in three

or nor doclowbambdrstHeawai2r sndaae dichpageddwith the firstr ahfetsy WoF having ,noarbden
the ion inplantation process is perforned at a stroke, the throughput

I s i npreabRdt to tB04H implantatiolA t W st mechani sm for adjusting a tw st
angl e of wafers nmay be provided, and the tw st adjustment on wafers

gﬁg ml;:r per f ormRdaReGArSs W1 BAYIRE nob BcUPbiRjct DR idh tnfRAshth®SKare mounted
on the first wafer mounting table 21a, moves to the ion implantation chamber 10, and are
grasped by the upper first transfer arm 41a.
[0039]

During this time, the first platen 31a moves in the x direction by the interval
between the rows of the first platen 31a which held the first wafers W1, by the linear
moving mechanism 33. The remaining second-row first wafers W1 having been subject to
the ion implantation are grasped by the lower first transfer arm 4la, and are transferred
toward the first wafer mounting table 21a. Next, alternately with the lower first transfer
arm 4la, the upper first transfer arm 41a mounts the first wafers W1 having not been
subject to the ion implantation, in an empty area on the first platen 31a.

In this way, the second-row first wafers W1 which have been subject to the ion
implantation and which are held on the first platen 31 are exchanged with first wafers W1
having not been subject to the ion implantation.

[0040]

Similarly, the upper and lower second transfer arms 42a and the second wafer
mounting table 22a operéte, such that, at the second platen 32a, two-row second wafers W2
having been subject to the ion implantation are exchanged with second wafers W2 having
not been subject to the ion implantation.

Next, this operation is repeated such that ions are sequentially implemented in the
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The nunber of platens may be two or nore, and a plurality of platens
may be provided for transferring wafers having the sane size. For
exanpl e, one platen for transferring 4-inch wafers and two pl atens
for transferring 6-inch wafers may be provi ded. [0044] The

config ' t j ] S5 . Lsmside is not

parti cﬂﬁ%& }N;&/Pel“??n“t%l?ﬂhgg?&é?a%@g gsﬁ%%n‘élsgg%gﬁ%\e%gwseshagnet for
perforgag)lagl#ass anal ysis on a beamfrom an i on source may be

provi ded. he shapes of wafers are not limted to a circular shape,
but may be a rectangul ar, shape. [0045] . On.a platen, wafers W
may be di spos®For ngi’i@?ﬁ@%ﬂ&&%ﬁtﬁm it; i pepstbls to ef{iqigntly ismgiate wafgrg having
possible to reduce a scan stroke B2 as conpared to a stroke B | of

t he abodiffereahsizensdtheambentigeheam avhiletroaintadnivg althestshe samé sizhas that of the
apparatus. However, the dinmension L2 of the beamin a | ongitudi nal

di r ect iion ippladier daving theeypendifaranas 41 @ and pRaseordingtsthe reldiedeet i on)
needs to be |arger than the dinension LI in the above-nentioned

enbodi Nwo42] Al so, it is necessary to dispose the lifting pins at
different places or to provide a nmechanismfor shifting the platens

in the wafer THRWredehiiveMion is not [imittd %o Mealb8eiARSA&! elbd Bkhon does
not need to be perpendicular to the beamirradiation direction.

9041 ous QPRI o g ot TROBgE el a0
P o1 ol 0355405 BTN MO0 SR e AR
transt ee&néj(jdlinei‘gﬁti, rtl,tfmrto?lghﬁ(utqgago%gsts}n%ngapaﬂiﬂ%dgil the apparatus) is improved.

The wafer transfer sequence is also not limited to the above-mentioned
embodiment, but various sequences may be considered.

Further, wafers are not necessarily disposed in two rows on the platens, but may be
disposed in one row or in three or more rows. If the wafers are disposed in a plurality of
rows, and the ion implantation process is performed at a stroke, the throughput is improved.
[0043]

A twist mechanism for adjusting a twist angle of wafers may be provided, and the
twist adjustment on wafers may be performed before or after the wafers enter a load lock
chamber.

The number of platens may be two or more, and a plurality of platens may be
provided for transferring wafers having the same size. For example, one platen for
transferring 4-inch wafers and two platens for transferring 6-inch wafers may be provided.
[0044]

The configuration on the ion beam emission mechanism side is not particularly
limited. For example, a mass analysis magnet for performing mass analysis on a beam

from an ion source may be provided.
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Wien the first wafers WL are nounted on the first platen 31la, if the
first platen 3la is leveled, it interferes with a transfer rai

menber 33a2 for the second platen 32a. For this reason, for exanple,
the position of one transfer rail nmenber 33al is shifted toward the
back side in e f draw n | L.regtion as
compared t o e SRREFE; RAARFal ot M RaTh el i By blaf e Pieppe B
work receiving areas for platens 3la and 32a are deviated from each
other i %e z direction. In antici pation of the deviation, it is
necessab% 0 expand the driving range of the lifting pins. The

erecti 4Mgl es (lying) of the platens may be control |l ed such that

the tilt angles of the wafers are adjusted. [0048] ~ The .
present i nverf?n érplatan, pafcappY imay bodisposedosedgoihas shpan indilG. 5. In this
inmplanters. In this case, it is possible to achieve the sane effects
as t hosmscledcrsi peditdbdveredior aesanptegket B ps eseparddnicenat stookec &1 b the
applied to electron beamirradi ati on apparatuses, sputtering

appar atabses-mdpkiaaed ethbpilingerdp pad ad tdise thikCsizel bE WO ralpBarai. bDElowever, the
substrates other than wafers. The present invention is not

I m t ediifn@néibe [2RFUBe BBAH iR AGen ARG RettiorPH diffRoRPefRAITLRE té B platen
various ways wthin the scope of the present invention.” WAT IS

CLAI MEDR: JrSfer Hi%ti@ﬂf hEYdPRABe! faf !{t‘ﬁ%ﬁ Qe SHLASDE AP ih Sﬂl@?ag)%?-élleéltioﬁgﬁ

ener gy beam em ssi on nechanismthat emts an energy beam
predet & HJaGHedd 1 Q\qéo%tllt bt n%&%@eiry to dispose the lifting pins at different places or to

provide a mechanism for shifting the platens in the wafer row direction.

The platen transfer direction does not need to be perpendicular to the beam
irradiation direction.
[0046]

As shown in FIG. 6, a dedicated rail member for transfer may be provided for each
of the first platen 31a and the second platen 32a. In this case, since any waiting areas are
not necessary, it is possible to 'reduce the dimension of the apparatus in the platen transfer
direction (the x direction).

[0047]

When the first wafers W1 are mounted on the first platen 31a, if the first platen 31a -
is leveled, it interferes with a tranéfer rail member 33a2 for the second platen 32a. For this
reason, for example, the position of one transfer rail member 33al is shifted toward the
back side in the paper plane of the drawing (in the z direction), as compared to the other
transfer rail member 33a2. In this case, the work receiving areas for platens 31a and 32a
are deviated from each other in the z direction. In anticipation of the deviation, it is
necessary to expand the driving range of the lifting pins.

The erection angles (lying) of the platens may be controlled such that the tilt angles
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first and second work hol ders that nmount at | east one first work and

at | east one second work, respectively; wherein the at
| east one first work and the at | east one second work are objects to
be irradiated with the energy beam a novi ng nmechani smt hat

noves fgy%@Qgﬁ&?qu -5%@{d at_Ieasp one of the first and secopd_mork
hol ders "at | eas etween ‘the irradiation area and a work receiving

ar ea foﬁ’HQLk del i veri es; first and second work acconmodati ng
units t gt re provided at different positions fromeach other and

t hat accommpdate the at | east one finsé wor k and theigt | east one
second work, HEsPESENtYRTSAIOR AR erAPPHE] doT PuRSTes Atkersthpl forBrplanigss. o In
different size than the at | east one second work; a first

t r ansf ehiszang.tihkstpossiblgrtevchieye ths ssmeabfestsias thessidseerthedabbue.welar exhmple,
work receiving area and the first work accommodating unit and that

t r ansf eths présentinvestisn camdefippbied worclechett\ieem irtedidtionsdppacatkses, sputtering
accommodating unit and the first work hol der when the first work

hol der dppesitess,i plakhe doping Eseatusaly et e heawdrks may beasubeGasl other than
transfer armthat is provided to be able to reciprocate between the
wor k reggied Ng area and the second work accomodating unit and that
transfers the at | east one second work between the second work

acconmodat i NgrHantsd thieRBos FCANANREK td e Aoy iMieR b é@gg@n%eﬂﬂ it can

hol der | ocates i'n the work recelving area. 2. The energy

i rradi ati Qnesyst ' . i WS ; he fi
wor k. ace R S IR o oM, St IR ventin ng unit are

provi ded in opposite sides of the work receiving area each ot her
centering around the work receiving area.

16



3. The energy beamirradiati on systemaccording to claim1l1 or 2,

wher ei n: each of the first and second work hol ders receives a
work froma corresponding transfer armin the work receiving area,
noves by a predeterm' ned di stance in a noving direction, and receives
anot her rresponding transfer arm so as to nount a

pl ural |WA¢<I§ b?'gs I'n ?%e nmovi ng direction. 4. The energy
beamlrradl atlon system ac Ol’dl a%jéto ayg one of .claims 1 to 3,

wher ei n: édaé At SYSWILEHIRTAE | npl ants ions in
the at |east one first vvork and the at | east one second work.

5. The ener gy2lh&RFREY r PeRi AMMISHOR yIeehaniser dhali E1E 02 ripeEsve bspme foyyard a
1 to 4, wherein: each of the first and second work accommodating unit
i s a | qxedsteraKinedisrasintiomarea; 6. A work transfer mechani sm

conpri si ng: first and second work hol ders that nount at |east
one first worfksiaadl stcohe amirk dddese tmn dnoumt lat laastsprecfirst ebork and at least one
wherein the at |east one first work and the at | east one second work
are objsecdémsl workhbeespedthdlat ed with an energy beam a novi ng
mechani sm that noves forward and backward at |east one of the first

and second work hO'vﬁlﬁEéin%e Leasatt B ARG ok REARE &F Ma8EEnd 54cBHH AtdrRMhre
area which is irradi ated

objects to be irradiated with the energy beam;

a moving mechanism that moves forward and backward at least one of the first and
second work holders at least between the irradiation arca and a work receiving area for
work deliveries;

first and second work accommodating units that are provided at different positions
from each other and that accommodate the at least one first work and the at least one second
work, respectively,

wherein the at least one first work has a different size than the at least one
second work;

a first transfer arm that is provided to be able to reciprocate between the work
receiving area and the first work accommodating unit and that transfers the at least one first
work between the first work accommodating unit and the first work holder when the first
work holder locates in the work receiving area; and

a second transfer arm that is provided to be able to reciprocate between the work
receiving area and the second work accommodating unit and that transfers the at least onc
second work between the second work accommodating unit and the second work holder

when the second work holder locates in the work receiving area.

2. The energy beam irradiation system according to claim 1, wherein:
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with the energy beam and a work receiving area for work deliveries;
first and second work accommodating units that are provided at
different positions fromeach other and that accomnmbdate the at | east
one first work and the at | east one second work, respectively,

wherein the af,! &ﬂpgcct)hﬁﬁc}da é paa?lrdgtrlllg fsér;(ﬁ{de\%{kﬁé{c%m%ﬁhggmgtare

| east one secon arm I'S prov

to be able reC| roca the work rec ea and t
et PR b RRRTIE IR an e SRtk e dnd PER Lot Rlem g ae ung e work
first work between the first vvork accomodating unit and the first
wor k hdi*8@V &#r#t he first work holder locates in the work receiving
area; and a second transfer armthat is provided to be able to
reci procate between the work receiving area and the second work
accommodating unit and that transfers the at | east one second work
bet ween the second Therauergydwamodadiatign systemanchbriing te ebaomd ovol, kwteotider
when the second work hol der locates in the work receiving area.
each of the first and second work holders receives a work from a corresponding
transfer arm in the work receiving area, moves by a predetermined distance in a moving
direction, and receives another work from the corresponding transfer arm, so as to mount a

plurality of works in the moving direction.

4, The energy beam irradiation system according to any one of claims 1 to 3,
wherein:
the energy beam is an ion beam and implants ions in the at least one first work and

the at least one second work.

5. The energy beam irradiation system according to any one of claims 1 to 4,

wherein:

each of the first and second work accommodating unit is a load lock mechanism.

6. A work transfer mechanism comprising:
first and second work holders that mount at least one first work and at least one
second work, respectively;
wherein the at least one first work and the at least one second work are
objects to be irradiated with an energy beam;
a moving mechanism that moves forward and backward at least one of the first and
second work holders at least between a predetermined irradiation area which is irradiated
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with the energy beam and a work receiving area for work deliveries;

first and second work accommodating units that are provided at different positions
from each other and that accommodate the at least one first work and the at least one second
work, respectively,

wherein the at least one first work has a different size than the at least one
second work;

a first transfer arm that is provided to be able to reciprocate between the work
receiving area and the first work accommodating unit and that transfers the at least one first
work between the first work accommodating unit and the first work holder when the first
work holder locates in the work receiving area; and

a second transfer arm that is provided to be able to reciprocate between the work
receiving area and the second work accommodating unit and that transfers the at least one
second work between the second work accommodating unit and the second work holder

when the second work holder locates in the work receiving area.
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