ENERGY BEAM |'RRADI ATI ON DEVI CE AND WORK TRANSPORT MECHANI SM TECHNI CAL
FI ELD [ 0001] The present invention relates to an energy beam
irradiation systemfor irradiating an energy beam such as an ion

i npl antation device or an el ectron beamirradi ati on device and a work

| ol ant AN BRCOL0 M (RESHATLS et AN Erc BRAR smomT e claBlib il

1, two wafer driving nechanisns are provided so as to orbit wafers

i ndependently of each other. Further, the orbits of two wafers are
adapted to be nmatched with each other in an ion beamirradiation

r egi on BH{HNHeAbHIELDng speed or orbiting phase of each wafer is
controlled. In this way, any one of two wafers always passes through
the iof0®E3dmM irradi ation region. Accordingly, it is possible to
increase the irradiation efficiency of ion beamon the wafers. [0003]

And, in Pat emthelpessneitivedtion Reates b b eBérgl hRamEik R RtiBh Sy SBinClde drridihiing
each other in a straight orbit portion including a beamirradiation

region aﬁraqelagtywaﬁﬂ, QMcPhES idhRbIAdEHG B&HEDEr A BlebtrHP bhdrR Rrrhdiaty hAGk
into two parts on both sides of the straight orbit portion. [Related

Art Dogygenrbsik transport mechanism used therefor.

RELATED ART
[0002]

In an ion implantation device of single-piece type disclosed in Patent Document 1,
two wafer driving mechanisms are provided so as to orbit wafers independently of each
other. Further, the orbits of two wafers are adapted to be matched with each other in an
ion beam irradiation region and the orbiting speed or orbiting phase of each wafer is
controlled. In this way, any one of two wafers always passes through the ion beam
irradiation region. Accordingly, it is possible to increase the irradiation efficiency of ion
beam on the wafers.

[0003]

And, in Patent Document 1, the orbits of the wafers are matched with each other
in a straight orbit portion including a beam irradiation region and a portion other than the
straight orbit portion is divided into two parts on both sides of the straight-orbit portion.
[Related Art Documents]

[Patent Documents]
[0004]

[Patent Document 1] JP-A-10-134761



[ Pat ent Docunents] [0004] [Patent Docunent 1] JP-A-10-134761 SUMVARY
[ 0005] However, according to this configuration, there is a
problem that a sufficient space for ensuring two orbits is required
and thus it is difficult to achi eve conpactness of the ion

I npl antati on devi ce beyond a certﬁ#ﬁﬁm And, such a problemis
generally common to an energy bea tat i on system for irradiating

an ener beamon a work as well as the ion inplantation device.
[0006][8605] The present invention has been made to sol ve the
above-descri bed probl em and an object of the present invention is to
provi de an erdérggvenemovidingiodi thisi configyratiom thensab beroflemrthin 4 sufficient space
remar kabl e conpact configuration while effectively irradiating an
ener gy fbeamsueing awa@irkits is required and thus it is difficult to achieve compaciness of the ion
implantation device beyond a certain level. And, such a problem is generally common to
an energy beam irradiation system for irradiating an energy beam on a work as well as the
ion implantation device.
[0006]

The present invention has been made to solve the above-described problem and an
object of the present invention is to provide an energy beam irradiation system capable of
enabling a remarkable compact configuration while effectively irradiating an energy beam
on a work.

[0007]

That is, an energy beam irradiation system according to the present invention
includes an energy beam emission mechanism and first and second orbiting mechanisms.
The energy beam emission mechanism emits an energy beam toward a predetermined
irradiation region to irradiate at least one first work and at least one second work as objects.
The first orbiting mechanism orbits the at least one first work along a predetermined first
orbit including the irradiation region. The second orbiting mechanism orbits the at least
one second work along a predetermined second orbit including the irradiation region. A
first region enclosed by the first orbit and a second region enclosed by the second orbit are
at least partially overlapped, as viewed from a direction perpendicular to orbiting surfaces
formed by the first and second orbits.

Herein, the phrase, “overlap” does not include a state where the first region

enclosed by the first orbit and the second region enclosed by the second orbit are in contact

with each other.



[ 0007] That is, an energy beamirradi ati on system according to
the present invention includes an energy beam em ssion nechani sm and
first and second orbiting nechani sns. The energy beam em ssion

mechani sments an energy beamtoward a predeterm ned irradiation

regi on b@ |,rradiate at | east one first work and at | east one second
work ad @%ects The first orbiting nmechanismorbits the at | east one
first work along a predeterm ned first orhit including

i rradi ati on FeghSReCifipenzadgnento eagh Pfléh‘?rﬁéﬁa?\ﬁlﬁsfrﬁcﬁﬁi%lof@tst ineluges |siaight
one second work along a predeterm ned second orbit including the

i rradi arbignbeingiparallelitof ¢achtothergindsemireiroglad othytstaeanddtingtbetiwein exalsdfdhe
second region enclosed by the second orbit are at |east partially
over | apmeitht asbitsi el dhd fiosn cabuli omeec senoirci el gyeortit diak @r fitso centbr tndghe other
surfaces forned by the first and second orbits. Herein, the

phr ase,sem@¢Rthlaportioes Ncohdebitde dn3h@b&onl st tdhe skiniglrchilagbfbit has a
encl osed by the first orbit and the second region enclosed by the

second tHi’f&)'cEn’t@f &nd ﬂlef:@ﬂ%@gémi%ﬁf&hlﬁa&hltq{ag%r fourthQQARL.  The ﬁrs‘f‘%eﬁter of the
speci fic enbodi ment, eac of t e first and second orbits includes

str ai g%st%g{ttaﬁd%ﬂl Rk e, 48 GRE e A 36 The hcttl&u'aﬁa ol b

connecting between 1'rét o

one senm -gcir i t rst.c and ,t

Soe S otent 3f tsHys 6 f??at aoid e Fofehl Semrest tﬁ? e 02525 Sieinhiched to gaph other
sem -circul a rb| s athird ter he ot her rcul ar
orbit ﬁéé’“‘a’“ Egﬁﬁﬁéﬁl‘m e F‘«g ‘&Pgt a?fisr%fft]hﬁ?ﬁﬁtta“éinﬁcond
the third center of the second orbit are natched to each other, and
the se®®ith-center of the first orbit and the fourth center of the
second orbit are matched to each other, as viewed fromthe direction
per pend®@®ar to the orbiting surfaces of the first and second

orbits. [0009] According to this configuration, both orbits are

mat ched t o eachomiimeto thiscconfigaration] isothoslsiskdre ntacched nd eadhudtBertamd thus it is
conpactness. Further, turning radiuses of sem-circular orbits of

bot h OﬁabsﬁlﬁeQ@fdoﬂt@tb@WtrowﬂnimbﬁﬁssI 0 Rater, ahéig fMARed bf hohibcifulrtabRy ef
not matched to each other. Accordingly, it is possible to further

cont ri Byfifotbits CRAMRBGHBRASmated to eaéh Bl 8V&LH WD aFHiR¥RRL nBPﬁtafE?t%H to each
contributing to conpactness has a configuration that each of th

first apd,s eﬁf‘?&?dﬁrgﬂ’, iSs b§ssﬁﬁe tDRR P cGRABLRYE €bmpactness.

A preferred embodiment for most contributing to compactness has a configuration
that each of the first and second orbits is matched to each other.
[0010]

In order to increase an irradiation efficiency of the energy beam using two orbits, it
is preferable that the at least one second work enters the irradiation region before the at
least one first work which entered the irradiation region completely passes through the
irradiation region.

[0011]

In this case, when the at least one first work and the at least one second work are
arranged in plural side by side along orbiting directions of the first orbit and the second
orbit, respectively, the energy beam can be irradiated on one work of the at least one first
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[ 0010] In order to increase an irradiation efficiency of the
energy beamusing two orbits, it is preferable that the at | east one
second work enters the irradiation region before the at |east one
first work which entered the irradiation region conpletely passes

through the irradiation regiqn. [001]] . In this case, when the
Cat | eastond e deagbppe Sernd fior, tng i%r@@r élﬁée-sée%wuma@ capraéﬁg%o

in plural side by side along orbiting directions of the first orbit
and t herbié@pdanoieghe othes yynek o gatogitionthshindethg wnp etk c af cerrdingla dt istessy
on one work of the at |least one first work or the at |east one
second taephtifumuslydrigdiate therenergn bedre. neantine, it can afford to orbit
and nove the other work to a position behind the one work.

Accor di[o@l3j, it is easy to continuously irradiate the energy beam
[ 0012] In this case where each of the at | east one first work

and the at | gashisAAse BeRNChcWITithé @t WaBSonfitst SvdrRiahd dhe hPleakt @ second
angl e when orbiting one tine along a corresponding orbit, as viewed

from t Re, firk@ets 18RtsRERREAMI I Ap1d Qhérh&ﬁl]agﬁ%ﬂe“tﬂng H%félﬁ%b%rregﬂgrﬁﬁﬂé" bit,

of the wring or disconnection due to t stin e preevented.

[0013] as viewed from the direction perpendicular to the orbiting surfaces, twisting of the wiring or

disconnection due to the twisting can be prevented.
[0013]

In addition to the above effects, in order to reduce the influence of the energy beam
when passing through the backside of the irradiation region of the energy beam, each of the
at least first work and the at least one second work has an energy beam irradiation side
facing to an energy beam irradiation direction and a backside of the energy beam irradiation
side, and rotates by 180 degrees while moving from the irradiation region to a backside
region where the backside faces to the energy beam irradiation direction. And, each of the
at least one first work and the at least one second work rotates by minus 180 degrees while
moving from the backside region to the irradiation region so that each of the at least one
first work and the at least one second work turns to its initial rotation angle.
[Effect of Invention]

[0014]

According to the present invention thus configured, two orbiting mechanisms are
provided and thus it is possible to improve the irradiation efficiency of the energy beam.
In addition, since a region of the first orbit and a region of the second orbit in two orbiting
mechanisms are at least partially overlapped with each other, dimensions of a size
corresponding to two orbits is not required and thus it is possible to reduce the dimensions

by the overlapped region. Accordingly, a compact configuration can be realized.
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In addition to the above effects, in order to reduce the influence of
t he energy beam when passing through the backside of the irradiation
regi on of the energy beam each of the at |least first work and the at
| east one second work has an energy beamirradiation side facing to
an energy beamirradiation direction and a backsi de of the energy
beamirradi ation side, and rotates by 180 degrees while noving from
the irradiation region_to a backside region where the backside faces
to the energy beami rrWEFiQﬁSW&I@%&F TAHYDRAWINGS the at | east
one first work and the at |east one second work rotates by m nus 180
degr eed00hill e novi ng fromthe backside region to the irradiation
region so that each of the at | east one first work and the at | east
one second wdI. tluisns sthemdti peispéctive rdtwat illosirating) en dnbfgfyebdanofirradiation
| nventi on] [0014] According to the present invention thus
confi guyeem dc‘d@rdﬁliﬁddﬂ&@:nﬂﬁﬁhﬂéﬂt&iﬁh@;?@s@ﬁ%eﬂﬂ@n.and thus it is
possible to inprove the irradiation efficiency of the energy beam In

addi tion, singe s ilﬁﬁﬁaﬂ%ﬂé af oﬂitmgtm@ﬂﬁln%n{ ﬁﬂ%@

second orbit in tw orbiting mechanisns are at |east pa

overl apped Wgrh ??sceb%lgﬁggggv gﬁlagﬁtlﬂfg %H;grg)aﬂfin?%ﬁs&%eeelﬁg&%ﬁ%ﬁg)ndi ng to two

orbits is not requir ossible to reduce't he

di mensions b e qverl app regjon...Accqrdi ngl a..conmpact
confi gurat i oﬁ1§§h4§e%ea:§'18i§fejﬁr.e S%Eﬁflﬁi'ic Bﬁ%ﬁt‘ﬁ%‘éﬂv@f“f IHRARNEEent of
[ 0015] . JFIG 1 is.a schematic perspective viewillustrating an
ener gy T e AmeMiae em according to one embodi ment of the
present invention. FIG2 is a front view_ illustrating an orbiting
nmechani sm i n FH&8- éRe SEmd difn@atschqmaticzesplangtasy aews dﬁmramng% mpviemgnhaf
orbit in the one enbodi nent.

wafers in the one embodiment.

PP Lo fmen.

FIG. 6 is a plan view illustrating a movement of wafers in another embodiment of
the present invention.

FIG. 7 is an explanatory view illustrating an orbiting mechanism seen in a front
view and an orbit seen in a plan view in yet another embodiment of the present invention.

FIG. 8 is an explanatory view illustrating an orbiting mechanism seen in a front
view and an orbit seen in a plan view in yet another embodiment of the present invention.

FIG. 9 is a schematic plan view illustrating wafer holding aspects of platen

according to the present invention.

DETAILED DESCRIPTION
[0016]
Hereinafter, an energy beam irradiation system according to the present invention
will be described by referring to the accompanying drawings.
[0017]

As illustrated in FIG. 1, the energy beam irradiation system 100 irradiates an ion
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FI GS. 4A, 4B and 4C are schematic explanatory views illustrating a

novenent of wafers in the one enbodi nent. FI GS. 5D, 5E and 5F
are schematic explanatory views illustrating a novenent of wafers in
t he one enbodi nent. FIG 6 is a plan viewillustrating a

novenent of wafers in another enbadi nent of {he present invention.

FIG 7 9e8maib asin arh%{%gmi%vw FIsudt3satenks toy BT 41 1 thereRani The sy
in a front view and an orbit seen in a plan view in yet another

enbodi rhsam igfadiahen sy gemnk00i inglades amion beam emission ngchanism (exipillustzated)yfor
view illustrating an orbiting nmechanismseen in a front view and an
orbi t smettingtheigl beanvIRim amiopemplanting epore mioch isgmovidéd trhevanesetiamber
I nventi on. FIG 9 is a schematic plan view illustrating wafer
hol di ngnassitestratedyf afpd atwalfencenspdirngetitanidve 10r £28 afinsparviagtthowafers W to a
DETAI LED DESCRI PTI ON [ 0016] Herei nafter, an energy beam

1125 B syan el sagis ol semcpeae | rient on W1 b
[0018]

The ion beam emission mechanism is configured to emit a ribbon-shaped ion beam
IB, for example, toward an irradiation region P (see, FIGS. 4A to 4C etc.) which is set in the
ion implanting room. Herein, the ion beam emission mechanism is well-known and
therefore a detailed description thereof will be omitted.

[0019]

The wafer transport mechanism 10 includes a loading and unloading mechanism
(not-illustrated), orbiting mechanisms 1, 2 and a transfer mechanism. The loading and
unloading mechanism moves the wafers between a load lock chamber (not-illustrated)
provided adjacent to the ion implanting room and a standby position provided in the ion
implanting robm. The orbiting mechanisms 1, 2 orbits the wafers W1 (W2) across a
middle of the irradiation region P of the ion beam IB. The transfer mechanism transfers
the wafers W1 (W2) between the loading and unloading mechanism and the orbiting
mechanisms 1, 2.

[0020]

The configurations of the loading and unloading mechanism and the transfer
mechanism are well-known from JP-B-4766156, for example, and therefore an illustration
and description thereof will be omitted. Hereinafter, the orbiting mechanisms 1, 2 as a
specific configuration of the energy beam irradiation system 100 of the present invention

will be described in detail.

[0021]



[0017] As illustrated in FIG 1, the energy beamirradiati on system
100 irradiates an ion beam I B as an energy beam on wafers Was

works to inplant an ion thereon. The energy beamirradi ati on system
100 includes an ion beam em ssion nmechanism (not-illustrated) for
emtting the ion beam|IB in_an ion inplanting roomwhich is, provided
in a vacuum dRdRHEFESEHRLPimsnts Sve @TOIHAY mechamians dy 41784 BFAVidade n&3rk pf
10 for transporting the wafers Wto a position in which the ion beam

| B can the orhitingimgchanisipobd1Bespectively mhﬁldiﬂ%ﬁrlb%éln Haawns bh Peynpeatingin a
is configured to emt a ribbon-shaped ion beamIB, for exanple,

t owar d radial diracticat from tlegstons R1( 8keturBih@Initd A X, @34foretiming wie etms $2, 22
set inthe ion inplanting room Herein, the ion beam em ssion

mechanifeuidsan@lié okthewtuand, L heslekahepal Weleablpodridasabedtivom slwhedio a
will be omtted. [0019] The wafer transport nmechani sm 10

i ncl udesdadr@ésl b theafighum, oadifiDeBLNAR aRIIEN RS tHel 448 bf 8icefhuts 11, 21 and

orbiting nechanisns 1, 2 and a transfer nmechanism The | oadi ng and

unl oadi afrﬁlg)bg%i) s Y 22 c#)g g?%%iéﬁhﬁvitﬂﬁttﬁ% S 1h OQF éc%%%?ﬁ%r %m%rarrllgs d2,

(not-ilTustrat provi t tot on i ng room a

ra v ded adj'acent {0 the T ng T oo
echant 2 it SRR Fihelbele s 2n o B ion Sl B TarPEn G i r.

i rradi 3@% region P of the ion beam|B. The transfer nechani sm
t r ansf he wafers WL (W2) between the | oading and unl oadi ng

mechani sm and_the_orbiting nechanisns 1, 2. [0Q02 ]b . . .
First, the first orbiting mechanism 1 will be described in detail by referring to

FIGS. 1 and 2.

The strut 11 of the first orbiting mechanism 1 is formed in a columnar shape
standing upright from a base 16.

The arm 12 is formed in a plate shape projecting in a radial direction from an end
portion 11b of the strut 11.

[0023]

The turning unit 13 is, for example, a motor and has a driving shaft (not-illustrated)
connected to a base portion 11a of the strut 11.  And, the turning unit is configured to turn
the arm 12 by rotating the strut 11 around an axis thereof. The turning unit may be
configured to directly turn the arm 12 without rotating the strut 11.

[0024]

The wafer support member 14 (hereinafter, also referred to as a platen) is formed
in an approximately long plate shape, for example. The wafer support member 14
supports a plurality of wafers W1 on a surface thereof by an electrostatic chuck, for
example. The wafer support member 14 is suspended from an end portion of the arm 12 in
such a way that a longitudinal direction thereof is parallel to the axis of the strut 11 and a

surface plate portion thereof is placed perpendicular to an extension direction of the arm 12.
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The configurations of the |oading and unl oadi ng nmechani sm and t he
transfer mechanismare well-known from JP-B-4766156, for exanple, and
therefore an illustration and description thereof will be omtted.
Hereinafter, the orbiting nechanisns 1, 2 as a specific configuration

of the _energy beamjryradiation system 10Q of t present inyention
will béﬂdb%@FqSB%em#%@Fai’IS.IHOFGS?Pjaten 12 18 PWO“HE’ %‘H’@%Féé’é ¢ arm 12, the
enbodi ment, two orbiting nmechanisnms 1, 2 are provided Each of the
or bi t i Mipte chrMiesiptatad betwesspesuspeadsd statgl whers the miaten 14 1sspspendgd with
12, 22 projecting in a radial direction fromthe struts 11, 21,

t ur ni ngespectte thalarn? 32 fand atparadlichsfatehweheae the 2ten 22 inplacettpaallelxod sheofrm 12,
the struts 11, 21, pl ate-shaped wafer support nenbers 14, 24 attached
to a end iflostidted iI0fFIGhd, atdrs Thls i2 dntendede forenahshgripgrtht | wedfetsobdtheen the
axis of the struts 11, 21 and linear noving units 15, 25 for linearly

NDOVi NG tfaR6fed hebhsidd and Ihd RIRE BGipor thbmbéle JpBEifidAlly, e plRtkntA8s Walced in

support nenbers 14, 24 in a direction perpendicular to an axis
t her eof ] ' . L Stouq b i | ﬁaﬁ%' I
descri lglé%lg i&}%ﬁéesttagf IWHS:{/1 t@élf% %W?%gﬁt‘&é@(gg %%%g%l %ﬁ%f ﬁJ{Q"I:' e le'Ll raa?%e
11 of the fir rhisti hani ' ' I e

st andi 0 eprPBe Motk At BEGRT B A stupeRab R AG, ApRp T By 9

pl at e TE@%‘J projecting in a radial direction froman end portion |lib
of the t 11. [0023]

For example, the linear moving unit 15 includes a screw hole 151, a screw member
152 screwed into the screw hole 151 and an actuator 153 such as a motor for rotating the
screw member 152. The screw hole 151 is formed to penetrate through the base 16
supporting the base portion 11a of the strut 11 in a direction perpendicular to the axis of the
strut 11. The linear moving unit 15 is configured by a screw feeding type in which the
base 16 is linearly moved forward and backward along an extension direction of the screw
member 152 by rotating the screw member 152 in a forward-and-reverse direction. The
linear moving unit 15 is not limited to the screw feeding type, but may employ various
mechanisms such as a belt feeding type.

[0026]

Further, the first orbiting mechanism 1 includes a control unit (not-illustrated)
which has an electrical circuit for controlling the turning unit 13 and the linear moving unit
15. More specifically, the control unit controls motors 13, 153 provided in each unit 13,
15. The control unit is configured to orbit and move the wafers W1 by repeatedly
performing four operations, as illustrated in FIG. 3. Herein, the four operations include an
operation for straightly moving the wafers W1 in one direction, an operation for turning the
wafers W1 by 180 degrees, an operation for straightly moving the wafers W1 in a reverse
direction and an operation for turning the wafers W1 by minus 180 degrees, as viewed from

8



The turning unit 13 is, for exanple, a notor and has a driving shaft
(not-illustrated) connected to a base portion 11 a of the strut 11.
And, the turning unit is configured to turn the arm 12 by rotating
the strut 11 around an axis thereof The turning unit may be
configured.to.dire éé# turn the arm 12 without rotating the strut 11.
[ 0024] an axial dirggfio %‘F SWbbort menber 14 (hereinafter, also referred
to as a platen) is formed in an a?prom mat el y | ong Iate shape, for
exanmpl e. The %tmmp%sri FeprbE Tyt oshipfa} ot the féqswrzlwtmgymmhan@meﬂss an
WL on a surface thereof by an electrostatic chuck, for exanple. The
waf er subiporhichriheipatend4i of the diwgrmibidingrroenhanisent OdBtSttDcfnrmI as viewad from
12 in such a way that a longitudinal direction thereof is parallel to
t he axitBe akial [érestiomt Tkt dsycdtha osbit f(ficse qobia)t ©1pesfi the ofirst bebitwd methanism 1
pl aced perpendi cular to an extension direction of the arm12. 1In the

pr esentindadadbtragplit, obitd del It el 2pbhlegial lknpth Rhicdt akl parsiIner éRH ShHet Bed
arm 12, the platen can be rotated between a suspended state where the

pl at en gldhi icieSlds BRACLR 1Mt wﬁép%sﬁnéct)bt&%eﬁreggsltg afactn%lg(lmﬁi&setu L12.

state where the platen 14 i's placed parallel earm
|
o 7 DRSS e, DT Sl 0 S G P

SpeC|f|c " thte Iaten 14 is placed in the parallel state when
transf@?? é %ﬁ%l fers WL between the transfer mechanismand the

waf er @&gﬂrt nmenber and placed in the suspended state when orbiting

t he waf [ 0025] For exanple, the linear noving unit 15
includes a screw hole 151, a screw nenber 152 screwed into the screw
hol e 151 and Mereawecidically, 1whens tash waters, Wibtis straightly displnerd, e centralypmit
menber 152. The screw hole 151 is formed to penetrate through the
base 1@cwaispdhe limgpr mnyitgseit pdand durther gootrols e Biwing ubik 13rtodix an angle of
direction perpendicular to the axis of the strut 11. The linear

novi ng thmarn 15 perpendiniilzgto thd stryight sovimy dimetdomeo thap eurfacvesbf the warers face
base 16 is linearly noved forward and backward al ong an extension

di r ect id@nowkidt RE tIeCsBW OENDEKe bdheli IBisalertichllly1fradiatedwBERBFaded D  ithe
a forward-and-reverse direction. The linear noving unit 15 is not

limitedvdigstWe whil€hd %@érglgué 3@&% hAYImBP ﬁﬁBh@)éla\éar TRES | dTREN &PAE MBon
such as a belt feeding type. ()g] Further, the first

orbitin % 5‘1’?@&‘1’[ Moh bdafd %r@ca‘f }esﬂﬂé t?xutsuh}a!:éésﬁf ﬁiteeglifewivfﬂis

has an ectri C circult COI’] rning uni

| i near |f| the control unit controls
ot or s PRy iy 1 biddle ot ic Bt b€ f‘!@’ﬂ%@ S4fe cont rol uni i 5
config @(fzgato orbit and nove the wafers WL by repeatedly performng
f our l]p; ions, as illustrated in FIG 3. Herein, the four
operations incl ude an operation for _straightly nmoving the wafers W
in one direcMeRVhER Bherdhe otafery Whier tnedethrasieo] Whit§topgghe linear
degrees, an operation for straightly noving the wafers WL in a
r ever sgayingenit bhanchirther egiuatgs therfufrong unit i3 g turh ¢henarive 2 by 80 ylegieasiimn
180 degrees, as viewed from
a forward direction or a reverse direction. In this way, the turning angle of the arm during
the turning operation is set to plus 180 degrees in one side and minus 180 degrees in the
other side. This is intended for preventing the rotation of the wafers W1 due to the orbit of
the wafers W1 when the wafers W1 are orbited one time. That is, by such a configuration,
a rotation angle of the wafer support member 14 supporting the wafers W1, the arm 12 and

the strut 11 is set so that the wafers return to its original position when being orbited one

time. Furthermore, there is no problem that electric cables connected to the wafer support
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an axial direction of the strut 11. As shown in Fig. 3, an

orbit (first orbit) 01 of the first orbiting nmechanism1 is an orbit
which the platen 14 of the first orbiting nechanism1 orbits to form
.as viewed fromthe axial direction. That is, the orbit (first orbit)

01 of the fir rbiti hani sm.1 includes straight qrbits |11, .
[12 of BEURF At Ao SR B8R A @ Tasthan girumesisd dve o the rotation
sem -circular orbits Cl1, Cl2 which connect between ends of the

st r ai gHberspbeves when the yaferyWal arerarbiced sayeesd tigeBi t C11 has a first
center and the sem -circular orbit Cl2 has a second center,
respect[008ly. [0027] More specifically, when the wafers W is
straightly displaced, the control unit actuates the |inear noving

unit 15 and fNedththe seomtd abbitingheethanisnn@ wibl be d&sctibed i dewnil diyaletertifig to
the arm 12 perpendicular to the straight noving direction so that
surfacaygasf 1tahe 2waf ers face the outside of the orbit 01. The ion beam
IBis vertically irradiated on the surfaces of the wafers WL whil e

the wafers arges{thiai?ghdf the TRVGR brditRREmREIRisnd DAk siugpenﬁﬁf filobf ?%‘u@génﬁ
B e aces o

region P of the ion beamIB verticall'y progressing on t sur

t he waf ' ' [ i f ral [ '
one s adeopbpsbinls PR st Heiele Bk PRI P o B gkl ahdlan
control _ynit.stops the |inear ving .unit 15 d further t yat es .t.he
Corn ngnnes erebliSs, opREH (s g Tabrod e sy b i AR Btiline
direction or,  a reverse direction. In this way, the turning angle of
the ar MSFBRNSG thetst U%E%Weﬂg%&ﬁbrt £ i Breighd 3@%9%%}%@1@%@%9? $uppended
one side and m nus 180 degrees in the other side. This is intended _
for prévasiurnhg’tihdoppehin 8n appravimaight &rshapg aaddnelgdesha basdi26, of statdling
wafers W when the wafers WL are orbited one tinme. That is, by such a
conf i gumembesnl7 lastandiag ifoom dheybaseo?6 tand anaispensoppody 272 meetically extending
supporting the wafers WL , the arm 12 and the strut 11 is set so that

t he waffems anedndrportion iof shoktagdinglm@abért 2700 itensthei2ndis aibpended doemward
time. Furthernore, there is no problemthat electric cables connected

t o the fiixh @b &idpp@tibn EENBE sudpbasiohebyM 2 vanghetlimisd kit 2BL(wHKieh will be

tw sted and di sconnected due to the rotation thereof even en the
vaf ers dhdcrijeg 126Hi ted several times. [0029]

The arm 22 is formed in a plate shape projecting in a radial direction from an end
portion of the strut 21.

[0030]

The turning unit 23 is, for example, a motor and has a driving shaft connected to a
base portion 21a of the strut 21.  And, similar to the first orbiting mechanism 1, the turning
unit is configured to turn the arm 22 and further the wafer support member 24 by rotating
the strut 21 around an axis thereof. In the present embodiment, the turning radius of the
wafer support member 24 is set to be equal to that of the wafer holding member 14 of the
first orbiting mechanism 1.

[0031]

Similar to the first orbiting mechanism 1, the platen 24 is formed in an

approximately long plate shape, for example. The platen 24 supports a plurality of wafers
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Next, the second orbiting nmechanism2 wll be described in detail by
referring to FIGS. 1 and 2. The strut 21 of the second
orbiting nmechanism2 is suspended froma suspended structure 27 and
is placed so that an axis thereof is nmatched to the axis of the strut

11 and end syrface thereof is opposed to an end surface of the
strat TY26m & Hgtaer ¢ re%{hy. (o) ﬂgctw&%wi@ﬁkal or gXanplgnedng it #bis rotatably
strai ght displacement direction. The suspended structure 27 is formed
in an SYppesdpddioms yin end psdom Al thenainu dé $n supla gevaptha adpagitiidingl diresden
271 standing fromthe base 26 and a suspension body 272 vertically
ext enditherebf nparalladrid thoakisarf thé strhie2§ tanddi swgiace phate paition fheeeoftis ptaced
21 i s suspended downward from an end portion of the suspension body
272 Vi perfendicuianito@nexidnsidd divbiich oMHtd arbe22lesgridfedsdppbaitkgion 24a of the
The arm 22 is forned in a plate shape projecting in a radi al
di rect ifseh RAMs &6t RNHe ARER ivilth @fwidfBeseipost reglon 14080the platen 14TBEthe first
turning unit 23 is, for exanple, a notor and has a driving shaft
connectg 'tih@n?ecﬁ%?iﬁmpf?”ion 2la of the strut 21. And, simlar to the
first orbitrng nechanism1, the turning unit is configured to turn
t he ar[ﬁ&?2 and further the wafer support nmenber 24 by rotating the
strut aljound an axis thereof. In the present enbodi nent, the
turning radi f the wafer.s] rt. menber 24 is set to be,eq to
that of 1he FdichbRaY g Unis R thiiels Sl tofe 251 5 Rbrebt mETHEC Zhsctfiyed
1. [0031 Simlar to the first orbiting nmechanism 1, the
pl at en 1129@ the sgrgprhcde 2pl awi ap AFHROREP & FYCh drymetoriar Exalpng the serew member
exanpl e. The platen 24 supports a plurali t%/I of wafers 10 ]

252. The screw hole 151 is formed to penetrate through the base 26 supporting the strut

21 via the suspended structure 27. Similar to the first orbiting mechanism 1, the linear
moving unit 25 is configured so that the base 26 is moved forward and backward along an
extension direction of the screw member 252 by rotating the screw member 252 in a
forward-and-reverse direction. The extension direction of the screw member 252 is set to
be parallel to -the extension direction of the screw member 152 of the first orbiting
mechanism 1.

[0033]

Furthermore, similar to the first orbiting mechanism 1, the second orbiting
mechanism 2 includes a control unit which has an electrical circuit for controlling the
turning unit 23 and the linear moving unit 25. Herein, the control unit is adapted to orbit
the wafers W1, W2 in the same orbit and the same method as the first orbiting mechanism 1.
As shown in Fig. 3, an orbit (second orbit) O2 of the second orbiting mechanism 2 is an
orbit which the platen 24 of the second orbiting mechanism 2 orbits to form, as viewed
from the axial direction. That is, the orbit (second orbit) O2 of the second orbiting
mechanism 2 includes straight orbits 121, L22 of equal length which are parallel to each
other and semi-circular orbits C21, C22 which connect between ends of the straight orbits

11



W2 on a surface thereof by an electrostatic chuck, for exanple. The
platen 24 is rotatably suspended froman end portion of the arm22 in
such a way that a longitudinal direction thereof is parallel to the
axis of the strut 21 and a surface plate portion thereof is placed
per pen cuI r tg. an exten ion d| ion aof the arm

suppor th4 3 " 38 Ssmlmcﬁeualr bt 21451?%%1@{ d pepigfeand fﬁgﬁewwc@%wbétﬂﬂ
support gfl on 1l4a of the platen 14 of the first orbiting nechani sm
1. [00:312‘1]S ourth ceper, respedivellovi ng unit 25 includes a screw hol e 251,

a screw nenber 252 screwed into the screw hole 251 and an act uat or

253 such as dmotontrdlomifrmapnibe physibdls coremondntike figs 2rbifihg nsechenisinol er
151 is fornmed to penetrate through the base 26 supporting the strut
21 vi a hinebspopiivded aseparatetiody27. Sinmilar to the first orbiting
mechanism 1, the linear noving unit 25 is configured so that the base
26 is moged forward and backward al ong an extension direction of the
screw nmenber 252 by rotating the screw nenber 252 in a

f orwar d- and- n r i i 6k %

rember 252 1 8 ee o RO oIy ANl R 00t AR i
screw nRRnper ]%QZ of the first orbiting nmechanism 1. [0033]
Furtherm)re stimlar to the fi rst orbiting nmechanism 1, the second
orbiting mec nlsm2|n ude i.t whi

Circui t for dORERBIPIng RRSAATA %ﬁtﬂte@?ogha s B oS Hafers feghcher
unit 25 FEFEI , the control unit orbit the wafers W

Ve in @0 whsredgioms fimhyvalers) Mb&@#ﬁ&d&ﬁf r@h@rbﬂfﬂrrgsmeah%v&m rigcompletely
mechanism 1. As shown in Fig. 3, an orbit (second orbit) 02 of the
second Pespilrpegh fhec HeasiatinnoregionaR andpwhesghwefers Reerginafterh alsa referredeto as
second orbiting mechanism 2 orbits to form as viewed fromthe axi al
di r ect isesnndTaters) V2 piteted byithe ferond ntbitnpintephdsof stire tsedantie irradiation
orbiting mechanism 2 includes straight orbits L21, L22 of equal

| engt h redion F, aridugeated i@ dAeach ot her and sem -circular orbits C21,
C22 whi ch connect between ends of the straight orbits L21, L22. The
sem - C|C|':2@35]ar orbit C21 has a third center and the sem -circul ar

or bi t 2 has a fourth center, respectively. This control unit
may be physi gl % OMNREd& tlﬂeFIfG rgA, QL tdf“@xe”%ﬂ@é“\ﬁﬁ“ Xvorml Eﬁ‘ a
provi ded as a separate body. 34] Next, an operation of t

ener gy ppe%%mrfnﬁl{ea%ﬁmmnm&l%@eé&%&Pgf cabi BUERf ot BRerdSRE RStk

wafers W1 firstly leaves the irradiation region P and orbits in an increased movement speed,
as illustrated in FIGS. 4A and 4B. Meanwhile, the second wafers W2 remaining in the
irradiation region P continuously moves in the ion implantation speed.

[0036]

And, the first wafers W1 catch up with the second wafers W2 before the second
wafers W2 completely pass through the irradiation region P, as illustrated in FIG. 5D. And
then, the first wafers W1 enter the irradiation region P and the speed thereof is returned to
the ion implantation speed. Thereafter, the second wafers W2 leave the irradiation region
P and orbit in an increased movement speed, as illustrated in FIGS. 5E and 5F. Meanwhile,
the first wafers W1 remaining in the irradiation region P continuously moves in the ion
implantation speed.

12



For exanple, a description will be started froma state before wafers
(hereinafter, also referred to as first wafers) WL orbited by the
first orbiting mechanism 1 conpletely pass through the irradiation
region P and where wafers (hereinafter, also referred to as second

waf er s) gg orbited by the second orbiting mechanism2 start to enter
the irrl@87%kion region P, as illustrated in FIG4A [ 0035] In
a state illustrated in FIG 4A, _each of the wafers , W noves in a

pr edet er m nedARGihe sefoadveatesnWe et UMI@HharﬁéSte\bi@faIS Wd alcthisopteeess is
Thereafter, the first wafers W firstly |leaves the irradiation region
P and oebirned forthastatenefiBGs 4. novenent speed, as illustrated in FIGS
4A and 4B. Meanwhile, the second wafers W2 remaining in the

irradi ati on rlaghiswdy, cavhtdfitbewalers MOMEF2 iofbitdtey 4 predetephiiet afuhder of times

speed. [0036] And, the first wafers W catch up with the
second andfteiisa YR dbehined b SEBRNTE il MPthearzbRtwl ywpass t hrough
the irradiation region P, as illustrated in FIG 5D. And then, the

first wafers plhepiRf Whesl %a&aea%yn (B@arﬁeigt'afi[%here mﬁlgfﬁcgaﬂ éngf% am

is returned to the ion |rrp ant at spee ter seco

wafers ; it 1 n._LNcr

TOVersr dﬂaﬁ 91%%?(} f tﬂ? (21‘[ dﬂnh?%h%% bpag@f §f &g enﬁ}%g%v%ml graﬁfla%%g side.
first fersW n in the irr dlat ion

roves 15 PIRiORnTe PR pedisagiruli gBby brbitis Yirfagd O he SRR Ky the
waf ers th the first waf rs\/\landthls proce55|s

r et ur né¥R P@a‘méo?ﬁ"a& 1g¢ dﬁgr@eﬁﬂiﬂe moving from thgitragiation gegiep Bito arhackside
wafers W, W2 orbhits by a predeterm ned nunber of tinmes and thus a

pr edet éegippathesvthe heeksidn faces t thelcannzy bear irtadiafian directivn. \Aend, the wafers
Each wafer WL has an energy beamirradiation side facing to an energy
beam i r(Wadptatd oy ndiwsei( degreds whieh inpyvile fioml Bedradkaddmgikesi dethefirradiation
energy beamirradiation side. As viewed fromthe direction

per pendegivh ao thap thehwaforsWilitam wuhéianstisifrotaienanples. 01, the wafers W
rotate by 180 degrees while noving fromthe irradiation region Pto a

backsi de r egiNdrevdpesicichlle tﬁ@?lﬁ@éndﬂ hacaser gy BearR RREANMIOE /A on which the

irradiation direction. And he wafers
wafers W1 are and which faces to the energy beam irradiation direction of the ion beam IB.
And, the platen 14 has a backside of the energy beam irradiation side. When the platen 14
having the wafers W1 moves in the backside region, the wafers W1 on the energy beam
irradiation side are not irradiated with the ion beam IB since the ion beam IB is irradiated to
the backside of the platen 14, not irradiated to the energy beam irradiation side. Each
wafer W2 has an energy beam irradiation side facing to the energy beam irradiation
direction of the ion beam IB and a backside of the energy beam irradiation side. As
viewed from the direction perpendicular to the orbiting surface of the orbit 02, the wafers
W2 rotate by 180 degrees while moving from the irradiation region P to a backside region
where the backside faces to the energy beam irradiation direction. And, the wafers W2
rotate by minus 180 degrees which moving from the backside region to the irradiation
region so that the wafers W2 turn to their initial rotation angles.

More specifically, the platen 24 has an energy beam irradiation side on which the
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WL rotate by m nus 180 degrees which noving fromthe backsi de region
to the irradiation region so that the wafers W turn to their initial
rotation angl es. More specifically, the platen 14 has an
energy beamirradiation side on which the wafers WL are and whi ch

faces to th ner beamirradiation djirectiopn of the ion_heam]IB.
At AT Brard At RERCE tpEesiioi e COAEX HEATS e By SRl iPh AGH iR B peam IB.
side. When the platen 14 having the wafers WL npves in the backside

r egi on,ARhdheplpiengapassrbackede RE tgyensrayrhepry i@ ition sidsi d Vhanethp platen 24

irradiated with the ion beamIB since the ion beamIB is irradiated
t o t he haaigsthdevaltrst W mbuesein the, bagksidé regieh, ahe dvaferst W anthegynetgyabeam
irradiation side. Each wafer W2 has an energy beamirradi ation side
f aci ng itradiatien eide pgyndidamiiztedaditiathedon deane IR istiee olie fohdehmrIBhe amadified to
and a backsi de of the energy beamirradiation side. As viewed from

t he di iteebadkBide@TRieNslateul 24 nbirabRitdl t0ithd Exersybéane arafiatidiesiqy, bi t 02,
the wafers W2 rotate by 180 degrees while noving fromthe irradiation

regi on [80333 a backsi de regi on where the backsi de faces to the energy
beamirradiration direction. And, the wafers W2 rotate by m nus 180

degrees whi Cg}&tgﬁdgﬂgéé Eﬁ@%ﬁglﬁ%ﬁ@%ﬁ?ﬁr% Bﬁlﬁf%wﬁgél‘g%ﬁg'l?b' A used to

regi on so th ers urn err 1ni 1 Oon” angl es.

b e SR S
irradi a 'onogi,rectlon of. the ion am TB. And, . the platen 24 has a
backsi & of FarwEIGhe furlAptatiog sisirey ©@nds achig¥sd-t he pl aten 24

having the wafers W2 noves in the backside region, the wafers W2 on
the endP@3Plbeamirradiation side are not irradiated with the i on beam
| B since the ion beamIB is irradiated to the backside of the platen
24, not i rradiugheanare, allwughdmyyorbmng meehadisats b2 siedprovid@@d38ie first orbit
According to this configuration, since two orbiting nechanisnms 1, 2
are uséd taadcthet sevandisdrpits ©Adateheateticdr & ¥ich oWirt and hieereforadivat bebiiting
region P of the ion beam|B, basic effects of inproving the
i npl ant@dchis@ fche ibe eyvidad ib diretvidiéadrrebf¥hdB]g to one orbit, as viewed from a
direction perpendicular to orbiting surfaces. Accordingly, it is possible to realize a
remarkable compact configuration,

More specifically, the first center of the semi-circular orbit C11 and the third center
of the semi-circular orbit C21 are matched to each other, as viewed from the direction
perpendicular to orbiting surfaces. And, the second center of the semi-circular orbit C12
and the fourth center of the semi-circular orbit C22 are matched to each other, as viewed
from the direction perpendicular to orbiting surfaces. That is, a rotation axis of the
semi-circular orbit C11 and a rotation axis of the semi-circular orbit C21 are matched to
each other as shown in Figs. 2 and 3. And, a rotation axis of the semi-circular orbit C12
and a rotation axis of the semi-circular orbit C22 are matched to each other as shown in
FIGS. 2 and 3.

[0040]

The present invention is not limited to the above embodiment.
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Furthernore, although two orbiting nechanisns 1, 2 are provided, the
first orbit 01 and the second orbit 02 are matched to each other and
therefore two orbiting nechani sns can be provided in dinensions
corresponding to one orbit, as viemed fron1a di rection perpendicul ar
to orbiting surfaces. Accordlngly, ossible to realize a .

remar kabl e c&rﬂsaamadﬁf thsumambgh of wafer w@ﬁ@i e dthe plajen ymay ke st sene.
center of the sem-circular orbit Cl1 and the third center of the

semi - cidléarnativedy, b tplo2litiaof walesh ety be epletedoohethe ploteni ededthisr easet Hbe
direction perpendicular to orbiting surfaces. And, the second center
of t he themighpitris iharovedbi Additidnaly] théevafers W h oe et eafeod Whmay be arranged
sem -circular orbit C22 are matched to each other, as viewed fromthe
di r ect iiaplaer 68y eideallordpothe akist difegtisn bf deadmisTAL 1| &s slRWOLATION 1, 2, 7
axis of the sem-circular orbit Cl1 and a rotation axis of the

sem - Cign@W, arTHRI WafersOAA & ife 'Watf&Q a2 ey BB Eh-éﬁéé@ fin %?urﬁﬁéi&é‘ by @ufe' eﬁ§ng fn

and 3. And, a rotation axis of the sem™-circular orbit Cl2 and

rotati f

other S2°Eh %%H%Hﬂﬁfégﬂfs%‘aﬁ%?Fbﬁ%%eﬁ%%?e@% %Bﬂﬁéﬁ%ﬁﬁn plar g, the
limted to . od| For exanpl e, the nunber of

waf er ﬁlxésc cﬁﬂn?ﬁﬁwpﬁ?%?eﬁs 31]]':193%' one. Alternatively, a

pl ural i ﬂf waf ers may be placed on the platen. In this case, the
througﬁéé&lis i nproved. Additionally, the wafers W or the wafers W2
may be arran%?d in plural side by si de al ong the aX|s direction of

the struts 1Further, viensths prmberfcaater mezmtqd gh@ng plates ifdp@eascdy a gime
the wafers W2 may be arranged in plural side by side along an

or bi t i meuliedefor prasessing e waferstmovisied 00 rach platen brsomes langsi.t Accordingly,
which is perpendicular to the axis direction of the struts, as shown

i n Fl GiScan| £¥tb4d o move onEpidtéretq a pbetion heiﬁndlmﬁ]aemtherfplmhmndm echtomous
one platen is increased, a tine required for processing the wafers

mount edmemine pedtepding emeab;ﬂgqmszeldong@ﬁhls RaeN Tadlongit¥dinalt diectfioafJfane plaen
nove one platen to a position behind the other platen and thus a

cont i Ny ShHd ﬁ@bﬁﬂl‘ic&éﬂ@%éﬂgof&&ﬁﬁt | dpERRhd 61?Q001|1f"gﬁr31!1§n 6PEE plaen.
| ongi tudi'nal” direction of the platen nay be perpendicular to trl13 axi s

of the[ggiﬁt dependi ng on a configuration of the platen. [0042]

Since the number of platens to be transported may be two or more, the present
invention may take a configuration that a plurality of platens is transported. In this way, it
is possible to improve the throughput and to easily realize the continuous implant
processing.

[0043]

The number of ion beams is not limited to one. For example, two or more ion
beams IB may be irradiated, as illustrated in FIG 6. When two ion beams IB are
irradiated, it is preferable that the number of the platens is three or more in order to
effectively use the ion beam IB. Herein, FIG. 6 illustrates three platens 14, 24, 34 and
three wafers W1, W2, W3 mounted on the platens.

[0044]

Further, a region enclosed by the first orbit O1 and a region enclosed by the second
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Since the nunber of platens to be transported may be two or nore, the
present invention may take a configuration that a plurality of

platens is transported. In this way, it is possible to inprove the

t hroughput and to easily realize the continuous inplant processing.

[ 0043] . The punber of ion bea is not Jimted to one. For

exanpl CIDi 02 SFELES &t Tt BadAly [NeHapPge #éeai%ﬁf'ed,t 1%,80% ppagssarythay the
in FIG 6. Wen tw ion beans IB are irradiated, it is preferable that

t he nuriBerngexisf gachoshigng snachprismol, Jrisy majchediqieach efher f dor jogample, as
use the ion beamIB. Herein, FIG 6 illustrates three platens 14, 24,

34 and itlhstestedvart &G, Wi the wening\Bxiromay dee didferdnd foi aaen erbifif® 4aichanism, as
Further, a region enclosed by the first orbit 01 and a region

encl osedevwyd tftren sthe asichighor displadinemydibeetiah. | Fagherpastillabteated in FIG. 8, a
overlapped. In this case, it is not necessary that the turning axis

of eachogitidntdfiilge ARGIARAKBTY dqual td SachBRItEdIEBUtlauBBRI A RGhay b®8ifferent from

exanple, as illustrated in FIG 7, the turning axis nay be different
for eachicRidthdr Nth BEANBINeS MinéS a ieE ATV tHIE tR! fifdh Wtbit th B RhaCE
directioﬁ. Fugther, as ilfug?raﬁeggin %IG. B}QE po§ﬁ¥ioﬁ'o %he ?Sﬂ&n

i 11 or SREPELRT SEHPop BB 00 &t kesy Bhtuchy e, Wt s TR Balicy o

the first %rbitf01 nd.a [Fegi on_en | osed by the second orbit 02 is at
| east SRPRRE) GoptisYarion by dhe dyriap e%{)e@é(?nnl e to realize a conpact
config%éﬁi'on by the overl apped regi on. [0045] The present

i nventi y be applied to a systemfor irradiating an energy beam
(for exanple, an electron beam aliégg beam or a quantum beam as
vel | as an i dieoeaspt diveatiopmay Roaprdied ip|aesystone f95r imgdisting ppeavergynbeam
may be applied to an electron beamirradiation system a sputtering
i nst r urtBntexampiz, ph glention bpamyp Bgigtheam atacquantun hean esse]l ashe ismbeam) on
effects can be achi eved.
a work. For example, the present invention may be applied to an electron beam irradiation
system, a sputtering instrument or a plasma doping system, etc. In this case, the same
effects can be achieved.
[0046]

In order to increase the irradiation efficiency of the energy beam, it is most
desirable that at least one wafer is located in the irradiation region. However, the present
invention is not limited to this configuration. For example, there is a case that at least one
wafer is not located in the irradiation region depending on a size of the energy beam or a
configuration of the platen. In this case, it is desirable to continuously move each wafer
across the energy beam as long as possible.

[0047]

The shape of the beam is not particularly limited. For example, the beam may
have a cross-sectional shape of a square or a spot-like. Further, the shape of the wafers
may be circular or rectangular, for example. Herein, the transport of the wafers to the

platen can be manually performed.
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[ 0046] In order to increase the irradiation efficiency of the
energy beam it is nost desirable that at | east one wafer is |ocated
in the irradiation region. However, the present invention is not
limted to this configuration For exanpl e, there is a case that at

| east one wafer notégocated in the |rrad|at de%endlng

a size of théneﬁg iGony, e, gresentc dRySIHaRats dwto m’t‘??é g? at PHe-desce ed
case, it is desirable to continuously nove each wafer across the
ener gy SHEpdiments apg casbevyiqus|yemodigiod Fithout departing Spmyjhe sfoperberpelam
is not particularly Iimted. For exanple, the beam nay have a
cross-sectional shape of a square or a spot-like. Further, the shape
of the wafers may be circular or rectangular, for exanple. Herein,
the transport of the wafers to the platen can be manual ly perforned.
In addition, the present invention is not limted to the
above-descri bed enbodi nents and can be variously nodified w thout
departing fromthe scope thereof WHAT IS CLAIMED I'S: 1. An energy
beam irradi ati on system conpri si ng:
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an energy beam em ssion nmechanismthat emts an energy beamtoward a
predetermned irradiation region to irradiate at | east one first work
and at | east one second work as objects; a first orbiting
mechani smthat orbits the at | east one first work along a
predeterm ned first orbit including the irradiation region; and

a second 5VHﬁgﬂ§d:%%Qﬂ§ﬁlgh1that orbits the at | east one second work
al ong a predeterm ned second orbit including the irradiation region,
whereinl-a fi gt enesgy bepne Headdeieun fygtenheomprisiegiorbit and a second
regi on encl osed by the second orbit are at |east partially

overl apped, as ena@ggdbdanomnaussdon ene¢lanisperthandingsl am dnergyr besmntpward a
surfaces fornmed by the first and second orbits. 2. The energy beam

i rradi grédetermiinddeiitadiniohdefigntto ithdiht® at leashofiefifst work and @addasoénd feond
first and second orbits includes straight orbits being parallel to
each otk ag8djeefyr -circular orbits connecting between ends of the

straight orbit’s, inthe first orbit, one sem-circular orbit
has a first gemigr oﬂﬂﬁnéeﬁﬁe LARH SR ofdifsC Welar QF toﬁl@%‘g@t %ﬁﬁ'ﬁngong a
center, in the second orbit, one sem-circular orbit has a

thi rd GeOleL 0t ANERNG0.SEH REITEHAN QERLE A @ fourth center,

and st cen it and the third center

of the second orbi e matched. to each, pther, and the secand cenier
o he Prron A ssPad ghGinRanrdnish guR b i 4o RO bhG v wafle dlone a
mat ched to each other, as viewed fromthe direction perpendicular to

the or Bredetgminadrsseend epbitipgdudingdhe HradialiondRgioBr bit s.
wherein a first region enclosed by the first orbit and a second region enclosed by

the second orbit are at least partially overlapped, as viewed from a direction perpendicular

to orbiting surfaces formed by the first and second orbits.

2. The energy beam irradiation system according to claim 1, wherein

each of the first and second orbits includes straight orbits being parallel to each
other and semi-circular orbits connecting between ends of the straight orbits,

in the first orbit, one semi-circular orbit has a first center and the other
semi-circular orbit has a second center,

in the second orbit, one semi-circular orbit has a third center and the other
semi-circular orbit has a fourth cenfer, and

the first center of the first orbit and the third center of the second orbit are matched
to each other, and the second center of the first orbit and the fourth center of the second
orbit are matched to each other, as viewed from the direction perpendicular to the orbiting

surfaces of the first and second orbits.

3. The energy beam irradiation system according to claim 1 or 2, wherein
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3. The energy beamirradiation systemaccording to claim1l or 2,
wherein each of the first and second orbits is matched to each

ot her.

4. The energy beamirradi ati on system according to any one of

clains Ito 3, vvherei n the at | east one second work enters the
irradi ati on re i on bd‘Iore the at | east one first. work which entered

the irradi atieé Pt
regi on.

‘caé’ﬁlﬁF%Q@i qrbinsgratchet 9 rgRh PWET.i rr adi ati on

5. The energy beamirradi ati on system according to any one of

clains Ito 4, wherein the at |east one first work and the at |east

one second work are arranged in plural side by side along orbiting

di rect idons ofThermefgyrismartaiiatiandyttée aseerding toraby ope néslppng 1 veB ywhéein
The energy beamirradi ation system according to any one of clains 1
to 5, whereinhe at least @RClecohd tivek antdre dsd irtddeationr ehiondbdforrnte tahgeadt one
| east one second work returns to its initial rotation angle when

or bi ti MEsORBri WHEcHAbRBEEdAhE ArhSaRON déden Qoki letel?%a‘éé&%ﬁghotﬁb tlﬁ'ﬁdlatlon
direction perpendicular to the orbiting surfaces. . The "energy beam
i rradi %élgﬂ. system according to claim®6, wherein, as viewed from

5. The energy beam irradiation system according to any one of claims 1 to 4, wherein
the at least one first work and the at least one second work are arranged in plural

side by side along orbiting directions of the first orbit and the second orbit, respectively.

6. The energy beam irradiation system according to any one of claims 1 to 5, wherein
each of the at least one first work and the at least one second work returns to its
initial rotation angle when orbiting one time along a corresponding orbit, as viewed from

the direction perpendicular to the orbiting surfaces.

7. The energy beam irradiation system according to claim 6, wherein, as viewed from
the direction perpendicular to the orbiting surfaces,

each of the at least one first work and the at least one second work has an energy
beam irradiation side facing to an energy beam irradiation direction and a backside of the
energy beam irradiation side, and rotates by 180 degrees while moving from the irradiation
region to a backside region where the backside faces to the energy beam irradiation
direction, and

each of the at least one first work and the at least one second work rotates by minus
180 degrees while moving from the backside region to the irradiation region so that each of

the at least one first work and the at least one second work turns to its initial rotation angle.

19



the direction perpendicular to the orbiting surfaces, each of
the at |least one first work and the at |east one second work has an
energy beamirradi ation side facing to an energy beamirradi ation
direction and a backside of the energy beamirradiation side, and
rotates by 180 degrees while noving fromthe irradiation region to a
backsi de regi on where the backside faces to the energy beam
irradiation direction, and ) each_of the at l|least one first work
and thé-at | n¥orloHanPEEIRREIABISR GOBIISsEE by ni nus 180 degrees whil e
novi ng fromthe backside region to the irradiation region so that

each of the atfilsteditingvme¢hanssm ot krbaiscat ¢nst ene fieshsiorl along equadetownriked
turns to its initial rotation angle. 8.A work transport nechani sm
conpr i dirstgorbit including ah iimrsdiathorbieliangp frapnchmargystmathabd or bit s at | east

one first work along a predetermned first orbit including an

irradi ati on rRegéddndobrbiting Medchiinio@afiat oiBits at leastd of€RBShdD ki slgng a
mechani smthat orbits at | east one second work al ong a predeterm ned

second Iﬁéci@ténﬂiﬁkfd &dbiWottantinaRgiRd ir%idt{%ﬂh‘éé‘ion, ~ wherein a first
region-enclosed by the first orbit and a second region encl osed by

re cllosed b | !
i roctton por ki acrar SO Rl 1B EC AR ooy kPR chotBRdby

second tRe ?éctorsld orbit are at least partially overlapped, as viewed from a direction perpendicular

to orbiting surfaces formed by the first and second orbits.
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