1 ENERGY BEAM | RRADI ATI NG APPARATUS BACKGROUND OF THE | NVENTION Field of
the invention 0001] This invention relates to an energy beamirradi ating
apparatus that forns an irradiation pattern on a disc substrate through
irradiation with an energy beam 10 2. Description of the Related Art

[ 0002] When manufacturing an optical recording substrate (optical disc),
such as a CD or DVD, or a nmagnetic ?ecording substrate for a hard disk
apparatus, 15 a stanper in whose surface fine pits and lands are forned is

soneti mes used. Wen éﬁféﬁAﬁgzﬁﬂﬁﬁzﬂTdﬁé?ﬁpﬁﬁaa?ﬁsone exanpl e
y

irradiation with an energ eam is carrired out uUsing an energy beam
irradiating apparatus such as the electron beamirradiation 20 apparatus

di scl osed in Japanese Lai d- Qpen Patent Publication No. 2001-242300 to form
a latent imge on a resiBACKGREYNY P hetlonIBVENFiE@ie of a substrate (as

one exanple a disc-like substrate), and fine pits and lands are forned in

the resist |ayer by developing the resist 25 |layer. Next, after a netal

| ayer has beerFifaldred the Iﬂvﬁ&ﬂiqﬂating for exanple, on a surface of the
bstrate i ich t fine ts. and |l ands have been forned, the netal

subs i 6ﬁy] rﬁ%ﬁé | S, fh S Y

layer is pe of f , Qﬁﬂﬁﬁeﬁﬁ FHYy B STANPRTEIH BRdRe surface fine
pits and 3Qﬂ16dwlsaﬂm_§ aags;%ﬁé@ls neds et fmd hen fiPLadidciandpbepgsn on the

substrate have been fornmed

on a disc substrate through irradiation with an energy
beam.

10
2. Description of the Related Art
[0002] When manufacturing an optical recording
substrate (optical disc), such as a CD or DVD, or a
magnetic recording substrate for a hard disk apparatus,

15 a stamper in whose surface fine pits and lands are
formed is sometimes used. When manufacturing such a
stamper, as one example irradiation with an energy beam
is carried out using an energy beam irradiating
apparatus such as the electron beam irradiation

20 apparatus disclosed in Japanese Laid-Open Patent
Publication No., 2001-242300 to form a latent image cn a
resist layer formed on a surface of a substrate (as one
example a disc-like substrate), and fine pits and lands
are formed in the resist layer by developing the resist

25 layer. Next, after a metal layer has been formed, by
nickel plating for example, on a surface of the
substrate in which the fine pits and lands have been
formed, the metal layer is peeled off, thereby
manufacturing a stamper in whose surface fine pits and

30 lands that are the inverse of the fine pits and lands

on the substrate have been formed.



2 [0003] In the energy beamirradiation apparatus in the above-nentioned
application, a construction where a body to be irradiated with energy
beans is attached by a suction neans is used as the support part for 5
supporting the body to be irradiated with energy beans, though the body to
be irradi ated can be supported by other constructions using neans that do
not attach the body using suction. Kor exanple, as shown in FIG 13, a
construction where a substrate 12 as a body to be 10 irradiated with energy

beans is at t substrate, hal der 5 nd._hel etween. a ,hol der main
part 52 andE@?&ﬂvé}% g%’eofeqeﬁ@ys&esﬁn}' étrer%%a%elro%f pldpsabraé}tsuos i cgc}ln?mn use.
In this casghovs-Bhomondd Figplldatide, hol defistmacbiparvhd2ei s formed as a

square flat plate, for 15 exanple, and positioning pins 2la, 2l1la for
arrangi ng RERY pe’iled ohf rRAI#ecd UbsER 8RS 1DY AP 22BF et cBLBACRAE Plpper

surface these - I AP, 24P EHEo which
conductive aﬁ%%%ﬁ%éq%%éfgaég,ﬁ%%?agséFﬁ§s§§p%§C? %3) are screwed are
r espect bvel sugmrmeth@Othe bhdwdy fourbe ol neadiated el bl erergyi bepast 52. On

the other hand, sho in FIG,15, 'the cover 53 is for in the sane
shape as tféb?ﬁﬁ%g€h?éb¥ﬁ¥aF? %@_%ﬁﬁé%?aE?_c%?%rbﬁo?%p%%ﬁg§§tﬂya smal | er
di aneter thahdhecossbsidedend2ndtnd ordBesi that cepthet Retichhengof. 25

I nsertion holes 22c, 22c into which end parts of the rezfectlve

posi ti oni nginsuPing et bin ¢ hd doladammdd n aHaFNovEY idr Eihseried are al so
(G0 1" % UL O of N5, 605 S LB 26500t fohetorkn part 2. 1

10 irradiated with energy beams is attached to a substrate
holder 51 and held between a holder main part 52 and a
cover 53 of the substrate holder 51 is also in common
use. In this case, as shown in FIG. 14, the holder
main part 52 is formed as a square flat plate, for

15 example, and positioning pins 2la, 2la for arranging
and positioning the substrate 12 are erected on the
upper surface thereof. Also, female-threaded holes
21b, 21b into which conductive fastening bolts 23, 23,

{see FIG. 13) are screwed are respectively formed

20 1in the four corners of the holder main part 52. On the
other hand, as shown in FIG, 15, the cover 53 is formed
in the same shape as the holder main part 52 and a
circular hole 53a with a smaller diameter than the
substrate 12 is formed in a central part thereof.

25 Insertion holes 22c¢, 22c¢ into which end parts of the
respective positioning pins 2la, 2la of the holder main
part 52 are inserted are alsc formed in a surface of
the cover 53 that faces the holder main part 52. 1In
addition, insertion holes 22e, 22e, ... through which

30 the fastening bolts 23, 23, .. pass are respectively

formed in the four corners of the cover 53.



30 the fastening bolts 23, 23, ... pass are respectively fornmed in the
four corners of the cover 53. [0004] When the substrate 12 is attached to
the substrate holder 51, as shown in FIG 13, first the substrate 12 is
attached to the holder main part 52. At this tine, as shown by the broken
line in FIG 14, 5 the outer edge of the substrate 12 contacts the
respective positioning pins 2la, 2la-so that the substrate 12 is
positioned at a predeternined nounting position. By doing so, the center
of the subs i [ an en upting position. 10
Next, the eig%g % r?e@%egﬁﬁsetrb%ts?tlgméng tf‘)i?an%}tl‘ig £e g‘i are inserted
into the respbstraEelnseabroalhohesShaaﬁ 1ﬂ2€IGO ubatfhhetcaher 53 covers
t he hol der majn relative dlsplacenents bet ween the

hol der nalnSBQ?Fr§§eaﬁa %ﬁeaEB9€Pe§3t8rEhBrEQéﬁ?édmaig Rext, °€he fastening
bolts 23, 28y tnisP@sSRel NEQUIALLRCHY! Eﬁ@%keﬁeﬁoh%eZ%ﬁ F#4€, 14, Of the

cover 53 and the ends of the fastening bolf 23, ... are scremed into
t he fend e-theeadedrhetigs Qibthélbubstratétl?hcsntacne tsence the circul ar

hol 53 f th 53 is.20.f d wi mal | di t th th
Cobet rare 15 08a LYt POk i oB g B il fe o P AaO e e tBE Gt 1 nte 15

contacts thegupkfrQtethe ekrpgukatibake 58aaogaréaétb@m@hedsnlbﬁa@@ngf t he
cover 53 around an entire circunference of the rim In this mg{% t he
e

substrate 1ROsitipRacHel IBND Fhe fshﬂasqerratt%r Hof dere saukgteate hel d
bet ween the; Qiﬁgéegg%% %t %&té‘ %hﬁhgoﬁggnﬁﬁg[g%ﬂ ibgxt, the

substrate hord Bstrare én attached is fixed
at a 10 Next, the ends of the respective positioning pins 21a,

2la are inserted into the respective insertion holes
22c, 22c so that the cover 53 covers the holder main
part 52. By doing so, relative displacements between

the holder main part 52 and the cover 53 are prevented.

15 Next, the fastening bolts 23, 23, ... pass through the
insertion holes 22e, 22e, ... 0of the cover 53 and the
ends of the fastening bolts 23, 23, ... are screwed
into the female-threaded holes 21b, 21b, .... At this

time, since the circular hole 53a of the cover 53 is
20 formed with a smaller diameter than the substrate 12,
an outer edge on the upper surface of the substrate 12
contacts the rim of the circular hole 53a on the lower
surface of the cover 53 around an entire circumference
of the rim. In this way, the substrate 12 is attached
25 to the substrate holder 51 so as to be held between the

holder main part 52 and the cover 53.

[0005] Next, the substrate holder 51 to which the
substrate 12 has been attached is fixed at a
30 predetermined position on a moving stage (composed of a

rotating table or an X-Y table}) of an energy beam



30 predeterm ned position on a noving stage (conposed rotating table or an
X-Y table) of an energy beam 4 irradi ating apparatus. In this case, the
substrate holder 51 is correctly fixed at the predeterm ned position on

t he nmoving stage and a center of the nounting position of the substrate
hol der 51 is aligned 5 wth a reference point in a coordinate system (such
as an X-Y coordinate systen) set inadvance on the noving stage. After
this, the energy beamirradi ating apparatus causes the -noving stage to

nove accordlng?ﬂgagrg% égﬂknggsnnv {ﬁlémggg gﬁglghéggrg{gg out 10

irradiation an-e eam Thi's' tase, novenent pattern is
regul at ed MhbdeBGSabDMecﬁEﬂétOmgdflkeﬂeaentheppréﬂetbamlh&dset on the
noving stage as a reference. For exanple, the novenent Eattern is

regul at ed UBPAGLIENaPRVERBOBPYLRYt 8tAIRa2PA £hECBEBYTCT5 RENt i oned X- Y
coor di nat e Syshemyi blst heopeher eAesuPALRLL 3nA1EELCEENSE. 2ThLAGREANS ¢ hat

when t he strate been correctly attached he nounti ng
positiord ofwihh subsfenerchopdént5inandcobedsnbser avethnl dencblakas been

tl ttached t he d d ti h t
o L b o b R R P o SR oE ok O TR o R AR PR OB, RSO DB ent O

pattern setswh§d.t hervef efrenee 1o NdnSedy Weark hier FOY1 411 18§ age as a
reference is correctly formed on the resist | ayer fornmed on the surface of

t he substratePanatBy FauadpathenmaVindt fbagnecEgyBBANPGFORIERE Eenter  of
the substrage,le 88 fnlfLE" fBGEnehPOBRE + EOMCYRE 1. P¥a LRYERY! 88EI NO an energy

beam
10 irradiation with an energy beam. In this case, the

movement pattern is regulated with the above-mentioned
reference point that is set on the moving stage as a
reference. For example, the movement pattern is
regulated using relative coordinate data in the above-
15 mentioned X-Y coordinate system with the reference
point as a reference. This means that when the
substrate 12 has been correctly attached to the
mounting position of the substrate holder 51 and the
substrate holder 51 has been correctly attached to the
20 predetermined position on the moving stage, an
irradiation pattern {(latent image) corresponding to the
movement pattern set with the reference point set on
the moving stage as a reference is correctly formed on
the resist layer formed on the surface of the substrate
25 12 by irradiation with the energy beam with the center

of the substrate 12 as a reference.

[0006] However, by investigating an energy beam
irradiating apparatus with the above substrate holder
30 51, the inventors of the present invention discovered

the following problem. That is, since the above energy



irradiating apparatus wth the above substrate holder 30 51, the inventors
of the present invention discovered the follow ng problem That is, since
t he above energy beamirradi ati ng apparatus is constructed so that the
substrate 12 is positioned by two positioning pins 2la, 2la, when the

hol der main part 52 is covered with the cover 53, there is the possibility
of the substrate 12 5 becom ng displ%ced in a direction noving away from
the respective positioning pins 2la, 2la. In this case, the displacenent
of the center_of.the su?strate 12 with, res eﬁt tﬁ éhe chtgr gf t he

mount i ng postPfoht TRSLRTERY| APPRBALRAL &P OYUThEUShBE: P8t &6"42 BBEonmi ng

di spl aced 19uWkthatespecistgosheicwéerepcewposbsienoninghpinpving, stage.
Accordingly, there is the problemthat it becomes difficult for the energy
beam i rr adi 2t# ng"helpphirat i1 €8T cbr i cPAyt{ B2 i s heoveradi witbnthattern on

t he substr Lt h cent rate reference.
Al so, evenqaﬁz%gt%%’sa%gg?afg ﬁéeﬁégégggﬁypg%régcgﬁé g??%%ﬁ%getgﬁthe
nount i N pasetominofdi el sobdtinte dotdetidd, mdhing aweycéses there the

substrate holder 51 is fixed at a position dj | aced fromthe
predet or i TREERBLE LTS POR L1 MY RPS 1 aber 2b2Thi & ddtis 4487 i n such

cases al so,tideiLopl FeRént N6r EWbSEEREEr 1351 6nEI SEbacedt 1D fesRect to
the reference position on the noving stage, so that it is difficult to

correctly frespedie To bl ateniepa®f eblne onoeneingupesihienireapdhst he center
O the SUbSLiohE, V2efoef o SphE SHETERL:LOR L ORpL NS gLt baaa, vhen

10 with respect to the reference position of the moving
stage. Accordingly, there is the problem that it
becomes difficult for the energy beam irradiating
apparatus to correctly form the irradiation pattern on
the substrate 12 with the center of the substrate 12 as

15 a reference. Also, even when the substrate 12 has been
correctly attached to the mounting peositicon of the
substrate holder 51, there are cases where the
substrate holder 51 is fixed at a position displaced
from the predetermined position on the moving stage.

20 This means that in such cases also, the center of the
substrate 12 is displaced with respect to the reference
position on the moving stage, so that it is difficult
to correctly form the irradiation pattern on the

substrate 12 with the center of the substrate 12 as a

25 reference.

[0007] On the other hand, when a stamper for a
discrete track medium is manufactured, for example, it
is necessary to form a predetermined irradiation

30 pattern (latent image) in the form of a plurality of

concentric circles on the resist layer formed on the



IS necessary to forma predetermned irradiation 30 pattern (latent inage)
inthe formof a plurality of concentric circles on the resist |aver
formed on the 6 surface of the substrate 12 with the center of the
substrate 12 as a reference and an eccentricity with respect to the center
of the substrate 12 of 10pmor |ess. However, the respective displacenents
that are 5 actually produced when the. above substrate 12 is nounted on the
substrate holder 51 and when the substrate holder 51 is fixed on the

novi ng stage._can__resu in isplacenent., of , up to. around Opm bet ween
the conter SPerngectsrrat 8uBs aRAe; e Farer SREC RaLRr 0 6% he novi ng

stage. In tbBubsegasee LDheagent eefekede bhtladhatcesnpattery tarwed on the
resist pattern of the substrate 12 will be displaced by around 3001i mfrom
the centerf8FfPERE §QbEheacenter 86 that sSPREFEGEReAEs @F T 1 0B PEJ. Al sO,

when a di scigte. t Gk BA] U S SBOUL AL Sl P ndn 6L ApREE prgduced under

the above conditions I1s 1oaded In a recordi ng/reproduction apparatus,
there i © al sotthglpr pbbdnredawhehe thenebodar sngswimetk aZmagneti ¢ head can
follow a track becones, , shorf. 20, SUMVARY THE .| NVENT [ 0008] The
present i nvBRPP6R%WEE EBﬁcﬁFé@Br?ﬁeykgaﬁSfcgﬁh@ngbggénp#gglens and it is a
principal obiBstratet h81derpsesest f&ﬂé@nbhoBthmBErQMngtQ@_ee&th_y beam
irradiating apparatus that can correctly forma predetermned irradiation

pattern on BedisE- inke dibslpaerenfrefighp to around 300um between
the center of the substrate 12 and the reference point

10 of the moving stage. In this case, the center of an
irradiation pattern formed on the resist pattern of the
substrate 12 will be displaced by around 300pm from the
center of the substrate 12, so that improvements are
desired. Also, when a discrete track medium

15 manufactured using a stamper produced under the above
conditions 1s loaded in a recording/reproduction
apparatus, there is also the problem that the time
during which a magnetic head can follow a track becomes
short.

20

SUMMARY OF THE INVENTION

[0008] The present invention was conceived in view of
the above problems and it is a principal object of the
25 present invention to provide an energy beam irradiating
apparatus that can correctly form a predetermined
irradiation pattern on a disc-like substrate through
irradiation with an energy beam with the center of the
disc-like substrate as a reference, even when the disc-
30 1like substrate has been attached to a substrate holder

in a displaced state and/or the substrate holder has



irradiation with an energy beamw th the center of the disc-like substrate
as a reference, even when the disc 30 |ike substrate has been attached to a
substrate holder in a displaced state and/or the substrate hol der has been
attached to a noving stage in a displaced state. [0009] To achi eve the
stated object, an energy beam irradiating apparatus according to the
present 5 invention includes: a substrate holder to which a disc- |ike
substrate is attached, including a holder main part on which the disc-Ilike

substrate is_nmounted an ressin ate, .the disc-like substrate being
nel'd  betweRReRHBCRSFASH hai B a7 HREnaCaHE pheSsAgohPEFE SboRFh a
formation region of an irradiation pattern on the disc--1like substrate and

a partial region of at |east one of an outer edge and an inner edge of the
di sc-1i ke sUBSPPht EobaFhycerpbiedstatadvPRgestagent RRELHHvEEaThe substrate

hol der; an ¢ gy pPe i diatin PahEShANI t Lpfadiates a surface
of the disc-??ie a?u@@l%%%% %?%%c%%%ét% tﬁeegugg%rg?éshoFder wth an
ener gy Beaninwaemtaoxonhcbideast tat babstasseshbhdenotonghishagediecAove based

on a novenent. patter ith, a ef erence, poj nt ., set i vance,on the novin
M age ae bR arubthrateoi ok Eaih e sRebigne: Bo RdEE RS 1R o The
surface of gpherdbscyrubst FREeqDY-LI{REI 3hboaritLthistReusPBAIYnREaM the

control unit calculating, durlng. formation of the irradiation pattern, a
center of tPeesgirg-plikesubberaiechbhike snbatrabasbedng hatd of an 25

ot O BUEROBEH AL R GG %A LoD hpgeli o Substrare

10 with a formation region of an irradiation pattern on
the disc-like substrate and a partial region of at
least one of an outer edge and an inner edge of the
disc-like substrate being exposed; a moving stage that
moves the substrate holder; an energy beam irradiating

15 mechanism that irradiates a surface of the disc-like
substrate attached to the substrate hoclder with an
energy beam; and a control unit that causes the moving
stage to move based on a movement pattern with a
reference point set in advance on the moving stage as a

20 reference so that an irradiation pattern is formed on
the surface of the disc substrate by irradiation with
the energy beam, the contrcl unit calculating, during
formation of the irradiation pattern, a center of the
disc-like substrate based on at least one part of an

25 outline of the exposed outer edge or inner edge of the

disc-like substrate and setting the calculated center

as the reference point.

[0010] According to this energy beam irradiating
30 apparatus, the control unit calculates a center of the

disc-1like substrate based on at least one part of an



[ 0010] According to this energy beamirradi ati ng 30 apparatus, the control
unit calculates a center of the disc-like substrate based on at |east one
part of an 8 outline of the exposed outer edge or inner edge of the

di sc-li ke substrate and causes the noving stage to nove wth the

cal cul ated center as a reference point for the novenent pattern of the
novi ng stage, so that even when 5t di sc-1i ke substrate has been
attached to the substrate holder in a displaced state and/or the substrate

hol der has been.attach to_a novi ng,sta in__a.displ aced sta it is
Doser bl o s ooHEyARE 82 Ee ! BxBelRY BlrRL 8kl ar® 1 ThRRLAGEE BETEEE. { ol has
the center d@seflihe dibstkbke anbstrabesasha mefrenhgneeageesyl bkg in it

bei ng possible to correctly forman irradiatigon pattern corresponding to
t he movenentipat teencahcuhatedi senfprke2suBstraEECRRROBGAREr £88I &FFon with

an ener gy HS@Qhe%gtﬁggﬁé n! 8¢t PhS ﬁé§§n8iEthéepfEBeEﬁQEeeQQ%S%heheaSt one

positioning pint regul at es novenen ft di sc- Trke substrate
attached t othbedssbstikeéeshbkteateohbs bdespasedchadatol €hst one of the

substrate hol der and 20.the pressin | ate. Accordi to,this preferred
Zopect - moVEHERETFE RRLAPECIR RotLUBLEr e ShRER| AARGE S0Bstrat o hol der
can be reguiabgtlrar8thdsdarrBas! beehOkt t 8XRER! LodHI hBGiAgf BELERI AY .
operation for the holder main part and the pressing plate using fastening

bolts, 25 2tdisbpesedbseate, preventprasgeldi Spl aeerehbs @isﬁhgikéisc-like
substrate fé&@%?fgyérﬁggn&‘éhﬁgvgﬂgn§u8§£Eg£S that has the center

10 of the disc-like substrate as a reference, resulting in
it being possible to correctly form an irradiation
pattern corresponding to the movement pattern on the
disc-like substrate through irradiation with an energy
beam.

15
[0011] 1In this case, it is preferable for at least one
positioning pin that regulates movement of the disc-
like substrate attached to the substrate holder to be
disposed on at least one of the substrate holder and

20 the pressing plate. According to this preferred
aspect, movement of the disc-like substrate within the
substrate holder can be regulated, and as a result, for
example during a fastening operation for the holder
main part and the pressing plate using fastening bolts,

25 it is possible to prevent large displacements of the
disc-like substrate from occurring within the substrate

holder.

[0012] It is also preferable for the energy beam to be
30 an electron beam and the pressing plate to be formed

using a conductive material. According to this



hol der .

[0012] It is also preferable for the energy beamto be

:30 an

el ectron beam and the pressing plate to be forned using a conductive
According to this 9 preferred aspect, when a disc-|ike substrate,

mat eri al .

on whose

irradiated with an energy beam the outer edge or
disc-like substrate is electrically
generated in the surface due to irradiation with an
beam can be h e art, r.t i Vi ter e i nner
edge of thepd? r? % gsé %E A Q?ﬁ Egk ﬁ?%pgagg gH?afg‘e

it mﬁt@@sedi@éeotolmeyeéﬁgéhe eunﬁacemé fhem dsS€okinkd, substrate

t hat charge

result,

outer edge or inner edge a conductive filmis formed,

t rire afid“ths condudtrve preé5|ng p

is

i nner edge of the
connected to the pressing plate, so

el ectron

a 10

fron1beconing pharged fromthe outset. [0013] It should he noted that the

di scl osure % 1+Hed

jatod b #RVEREFOX Peflt ebPEoCHteBNEEAR BF Japanese

Pat ent Appliﬁﬁéfo mﬁgoéf0€§§631§@ailm@ssub£€ga98 24 e@@5991399§ and the

entire content of

ich is herein |ncorporate y reference. 2

BRI EF

DESCRIPBIC»t@ﬁhé¢£Ed¥MWVbM§5@ﬁ@&s}nthketandsotheatobhecgs and features of

the present _inve

ai.ned. i n, nor

| ow with

il be expl S detail .
o er nee’ raenislee ofnokie, S5 FABe XRe o ni FBad BB SR wi b 3 ' L 0 ock
di agram show 8@t t&e bE&QNSEANCHE OdL 8thaRgeaetgyeheam bEr adbaliRg apparat us

according to an enbodi ment of the present invention; [0016] FIG

view of a hol@efhersputparedge or inner edge of the disc-like

10

15

20

25

30

substrate and the conductive pressing plate. As a
result, it is possible to prevent the surface of the
disc~like substrate from becoming charged from the

outset.

[0013] It should be noted that the disclosure of the

present invention relates to a content of Japanese
Patent Application 2003-079362 that was filed on 24
March 2003 and the entire content of which is herein

incorporated by reference.

BRIEF DESCRIPTICN OF THE DRAWINGS

f0014] These and other objects and features of the

present invention will be explained in more detail

2 is plan

below with reference to the attached drawings, wherein:

[0015] FIG. 1 1s a block diagram showing the
construction of an energy beam irradiating apparatus
according to an embodiment of the present invention;
[0016} FIG. 2 is plan view of a holder main part;
[0017] FIG. 3 is plan view of a cover;

[0018] FIG. 4 is a diagram useful in explaining a

procedure for attaching a substrate to a substrate



[0017] FIG 3 is plan view of a cover; 30 [0018] FIG 4 is a diagram useful
in explaining a procedure for attaching a substrate to a substrate 10

hol der; [0019] FIG 5 is a plan view of a substrate holder which the
substrate has been attached; [0020] FIG 6 is a diagramuseful in
explaining a 5 process by which the energy beamirradiating apparatus

cal cul ates a center of a substrate; [%021] FIG 7 is a plan view of a

hol der main part according to anot her enbodi ment; [0022] FIG 8 is a
cross secti.on d view taken along a 10 line AAin FIG 7, [0023] FIG 9 is

a plan vi ew dt9SL tover used together wth the holder main part shown in

FIG 7, [00pdd1&] GFIK). i5 ias pl aslad e of subsivadeatwlerdaccos ding to
anot her enbodi nent; 15 [0025 FI G 11 is a cross-sectional view of a
substrate horbeh Ereowbstrate hes beepeittaeredd is a cross-sectional view

show ng a V\?Ir : rat ADeen, At cglﬁg 4 substrate
hol der shomﬁégﬁ@ Gﬁo% ?Béb[%ocgﬂeg%q% 13 1s c]{a ag an%q}] Igaeng t he
const r uét i opro@e £9 nye nvh deial t]serbe:hea@rg hehzdeur@@i)&ﬁ}n&l &ppddatgsa pl an

vi ew of a conyeniional hol der [0029] FIG 15 is a plan view
of a conven??lo?\%iaE%%e? COBLPE |®T$%‘KF Q?—E PREFERRED EMBODI MENTS

[0021] FIG. 7 1s a plan view of a holder main part
according to another embodiment;
[0022] FIG. 8 is a cross-sectional view taken along a
10 line A-A in FIG. 7:
[0023] FIG. 9 is a plan view of a cover used together
with the holder main part shown in FIG. 7;
[0024] FIG. 10 is a plan view of a substrate holder
according to another embodiment;
15 [0025] FIG. 11 is a cross—sectional view of a
substrate holder shown in FIG. 10;
[0026] FIG. 12 is a cross-sectional view showing a
state where a substrate has been attached to the
substrate holder shown in FIG. 10;
20 [0027] FIG. 13 is diagram showing the construction of
a conventional substrate holder;
[0028] FIG. 14 is a plan view of a conventional holder
main part; and
[0029] FIG. 15 is a plan view of a conventional cover.
25
DESCRIPTION OF THE PREFERRED EMBCODIMENTS

[0030] Hereafter, preferred embodiments of an energy
beam irradiating apparatus according to the present
30 invention will be described with reference to the

attached drawings. As one example, a case where an



[ 0030] Hereafter, preferred enbodi nents of an energy beamirradiating
apparatus according to the present 30 invention will be described with
reference to the attached drawi ngs. As one exanple, a case where an 11
irradiation pattern (latent inage) conposed of a plurality of concentric
circles is forned on a resist Ilayer (not shown) fornmed on the surface of a
substrate by an energy beamirradi athng apparatus when manufacturing a
stanper for a discrete track medium "will be described. [0031] First, the

constructi on_ of th ener bea iating a aratu be descrlbed
T o b chethal o SR RV RS AL R0 B IR PERBEANER B 2% S Cnerey
beam i rr adi @l hRgl i @PPAF atoiscdnt ALt UgEBc s el ect s pRe@Ubn 2a aésebect ron beam

control nechanism 3, a deflector 4, a deflector 15 driving unit 5, a
det ector 6, l%Y%?gﬁ%?tpﬁ%%%%kl?@F%ﬁﬁt°n7th% %%BE@?%t%fh%Iﬁ%?sﬁraﬁenDV|ng

t 9, t trol
onit) 2 1S CO%]'-LS](%¥UC'[€ Iir]ELQ lg@gﬁ?iié%éfg&lg%ﬁ%or ol (Con ur

unit) 11, an SO t at a I mage med of a plurality
of concéntrmanwfactwslm@nab@t&@pénrﬁeﬂ andbscesist tragkrméddbtmshown) forned
on a surface ubstrate 12 by irradiating the substrate 12 attached
to the sub§f+%f AOTRTLEGH th an electron beam B. It should be noted that
the electron gun 2, the el ectron beam control nechanism 3, the defl ector
4, 25 the detector 6, the substrate holder 8, and the noving stage 9 are

di sposed i nE9 @@l hn Favaduattéd @Wmct[lmesa]f AdssEngrdh mam 1, the
el ectron gufkgééig{fnf'apparatus will be described with reference

10 to the drawings.

[0032] As shown in FIG. 1, an energy beam irradiating
apparatus 1 includes an electron gun 2, an electron
beam control mechanism 3, a deflector 4, a deflector

15 driving unit 5, a detector 6, a signal processing unit
7, a substrate holder 8, a moving stage 9, a stage
control unit 10, and a unified control unit (control
unit) 11, and is constructed so that a latent image
formed of a plurality of concentric circles can be

20 formed on a resist layer (not shown) formed on a
surface of a substrate 12 by irradiating the substrate
12 attached to the substrate holder 8 with an electron
beam B. It should be noted that the electron gun 2,
the electron beam control mechanism 3, the deflector 4,

25 the detector 6, the substrate holder 8, and the moving

stage 9 are disposed inside an evacuated chamber.

[0033] As shown in FIG. 1, the electron gun 2 emits an
electron beam B when an operation signal S is
30 inputted. The electron beam control mechanism 3

includes a plurality (for example, two) of electron



el ectron beam B when an operation signal Sis 30 inputted. The el ectron
beam control nechanism 3 includes a plurality (for exanple, two) of

el ectron 12 | enses 3a, 3b and has a function for focusing the electron
beam B emitted fromthe electron gun 2 to irradiate the substrate 12. The
deflector driving unit 5 generates a deflection signal Si based on inputted
5 deflection data D1 and outputs thelgeflection signal S1 to the deflector
4 to control a deflection operation by the deflector 4 for the el ectron

beam B and i hereby. change irradiation positipn on.the substrate 12 of
Uhe el ect o Beam 1 THe BPAckPore gl St: PRel @ cEPFORTA8 BRAm contr o
mechani sm Zlédersieibesh o8 dnienddt heom dehd egl @t 86h ving 2ntd 5 conpose an
energy beam irradiating nechani smaccording to the present invention, i5

[0034] As shim@riater die 1subseraee ebf or Theddleddiastatefddctiaw ettt rons
(secondary gl &é?ﬁés‘é‘@e@effgctfwsé{&ggl %‘ﬁa%&” diMféﬁPtéae el ectron
e : pro

beam B and outputs a tection signha e signha essing unit 7
recei ve$ andefipattodn tdeetalebecandnostguas 182 atelf POctoowesignébhestet ecti on

signal S2 to detecti dat a which is ou ted, In this case, since the
detection 't DASEE Thel rE7 | GOt CE bl B3E BT HEhePRSTAbIoR B¥anni ng
position oftidejef et ON Pepm Biha dpsdt fopUbddmen odn@ntRetebyedge, for
exanpl e) of the substrate 25 12 can be determ ned based on this detection

data D2. [(0UBBl9AsamhowrrdinH@ HosihiomulistFle esotdert® 18 oEonposed of
a hol der nal‘!lpe peaféctzrlor?rlgegmcé)yerThzeze Sec%.ron gun 2, the electron

10 beam control mechanism 3, the deflector 4, and the
deflector driving unit 5 compose an energy beam
irradiating mechanism according to the present

invention.

15 [0034] As shown in FIG. 1, the detector 6 detects
reflected electrons (secondary electrons) when the
substrate 12 is scanned with the electron beam B and
outputs a detection signal 32, The signal processing
unit 7 receives an input of the detection signal S2 and

20 converts the detection signal S2 to detection data D2
which is outputted. 1In this case, since the detection
data D2 shows the reflected electron intensity for a
scanning position of the electron beam B, a form (an
outline of an outer edge, for example) of the substrate

25 12 can be determined based on this detection data D2.

[0035] As shown 1n FIG. 1, the substrate holder 8 is

composed of a holder main part 21 and a cover 22 as a

pressing plate. In this case, as shown in FIG. 2, the
30 holder main part 21 is formed as a square flat plate,

for example, with two positioning pins (regulating



pressing plate. In this case, as shown in FIG 2, the 30 hol der main part
21 is formed as a square flat plate, for exanple, with two positioning
pins (regulating 13 pins) 2la, 2la for positioning the substrate 12 being
erected on a surface of the holder main part 21. Al so, fenale-threaded
hol es 21b, 21b, ... that engage fastening bolts are provided with one in
each of the 5 four corners of the holider main part 21. In addition, a
single recessed part 21c whose planar formis oval is forned in an upper

surface of the_ holder in.part 21.. In this cas t he respective

bosi ¢ ont ngPbiRe 318 218 BhpeRecieblalokipartbett Bee A BROREG for
exanpl e at dPetbé@rynl 8 ehrahestoci2bhénhalperi phenypattand. caatased on a
center P of a npunting position at which the substrate 12 is nounted
(putting thfemahethBrearsd hpkescelPerZPr a- ci r ENat(80ERPRe) produced by an

outer edge f%étéﬂfn?“@éiﬁét§ré§%¥Q€F%%§gT§%§S%ﬁétEnléaé Sogeﬁﬂe15 correctly

nmounted at the nounting positi e other hand, as shown in
FI G 3, ot hefognveor2@rssofothedholdar phaie parth2lsann svipieciasnt he hol der

main part 21. Although not | i 'tgi%on t he 20 cover 22,is forned of a
conduct i ve frat&r?af ?%?e%%%%u8?¥ e’ et $OTat BIFRRY LORNCLFcRlral hdle 22a

wth a Snﬂféﬁﬁe@iﬂﬂﬁéﬁrupﬁéﬁ thersedst £ atBe 18018 f ORaEH bﬂr@ 2¢entral part
of the cover 22. In addition, three rectangul ar cutamayngarts 22b that are
P

centered onlm YEigeptee, othehecspective poset2oningerinenddaat 2Lat erval s
O S25, o e PREEe B AT 510y 0% P 28Res oL 22
10 intervals of about 120° in a periphery of and centered
on a center P of a mounting position at which the
substrate 12 is mounted (putting this another way, the
center of a circle (outline) produced by an outer edge
of the substrate 12 when the substrate 12 has been

15 correctly mounted at the mounting position).

[0036] On the other hand, as shown in FIG. 3, the
cover 22 is formed of a plate in the same shape as the
holder main part 21. Although not a limitation, the

20 cover 22 is formed of a conductive material (a
conductive metal material). A circular hole 22a with a
smaller diameter than the substrate 12 is formed in a
central part of the cover 22. 1In addition, three
rectangular cutaway parts 22b that are centered on a

25 center of the circular hole 22a are formed at intervals
of 120° in an eddge part of the circular hole 22a of the
cover 22. Accordingly, when the substrate 12 that has
been mounted on the holder main part 21 has been
covered with the cover 22, the outer edge of the

30 substrate 12 is exposed via the cutaway parts 22b.

Insertion holes 22¢, 22c into which ends of the



been nounted on the holder main part 21 has been covered with the cover
22, the outer edge of the 30 substrate 12 is exposed via the cutaway parts
22b. Insertion holes 22c, 22c into which ends of the 14 respective
positioning pins 2la, 2la of the holder main part 21 can be respectively
inserted are also fornmed in a surface of the cover 22 that faces the hol der
main part 21. A positioning pin (regylating pin) 22d is 5 also erected on
this facing surface of the cover 22 "a position corresponding to the

recessed part _21c, of the hglder mai_n gagi 2121|n #h%§ CﬁSf in_concert with
t he respectf%%p%%E%Y?o%?ﬁb b?ﬁ%nglg}n 18 the %og t FoRi 8 %?ﬁ aiﬁnregulates
movenent ofpihe subsifiabe #8spicthatlpasnbecbedvanéedl o8 tbembal dar nmain

part 21 in all directions (all directions _on the holder main part 21)
within a mauterba#sen?t Theouglichobéstbak, fa9es the hehdetighawhi ch

fastening p Q - f.Or 1,1t - (Ng§§ . Of the cover
22. 15 [ 00 #f%?ghoﬁ%ﬁg%%rﬁ%g tpﬁerpg&aégg}lcg(}ﬁitﬁrggl%lurﬁit 1 SJ'gstca)nerat es a
novenentd si ghat SBebbseédowmnthihpufsetngpssrfaca dit bh&3candroBepats t he

t si | S3, th i { 9,.th b i t trate 20
B R Tt b U 8 e O Bk ey

arbitrary pegéthOTAELIhLENOPEFAI210 the tiesiddsy) daf adXedth itiis case,
the noving stage 9 is constructed of an X-Y stage, for exanple. 25 [0038]
The unifi edtkentesivecinl Yo 1nos hel oddrg apope) 2aha, alaekBey (neither is shown)

and Contr0|3o§4{¥%ning pin 22d requlates movement of the substrate
10 12 that has been mounted on the holder main part 21 in
all directions (all directions on the holder main part
21) within a minute amount. Through-holes 22e, 22e,
through which fastening bolts 23 pass are also
formed in the four corners of the cover 22.
15
[0037] As shown in FIG. 1, the stage control unit 10
generates a movement signal S$3 based on inputted
position data D3 and outputs the mcovement signal S3 to
the moving stage 9, thereby causing the substrate
20 holder 8 that has been attached on the moving stage 9
to move to an arbitrary position corresponding to the
position data D3. In this case, the moving stage 9 is

constructed of an X-Y stage, for example.

25 [0038] The unified control unit 11 includes a CPU and
a memory {neither is shown) and controls other
construction elements of the energy beam irradiating
apparatus 1. Operation programs for a CPU and a
movement pattern for the moving stage 9 are stored in

30 advance in the memory. In this case, a movement

pattern is stored as relative coordinate data with a



construction elements of the energy beamirradiating apparatus 1.
Qperation prograns for a CPU and a novenent pattern for the noving stage 9
are stored in 30 advance in the nenory. In this case, a novenent pattern
is stored as relative coordinate data with a 15 predeterm ned point
(reference point) as a reference in an X-Y coordi nate systemset in
advance for the noving stage 9. Mor pecifically, the novenent pattern is
regul ated so that an irradiation pattéern in the formof 5 a plurality of

concentric circles centered.o ;hef center_of %ge substrate 12 is_formed on
the resist PF&ye eBIFl?ﬁ‘g E%EFr tet32°B§<i Prad tf‘ﬁgaaﬁegFééPFSnlnbeam B

wi th the noyhng-stagerQihavengybeen Bevedni Advaseer dapcenhwi hbvihg novenent
pattern and the center 10 the substrate 12 nmounted on the novjing stage 9
bei ng alighEdI%i Ph MREe TRAGHCEC Pt it . EhEhnOrReRls RALESIFRRt3DN t hat

cal cul at es LLLgn,of ent e te.12,1n Y
coordi nate g@ ?£%$%ﬁ ?ﬁetﬁ%gi%% i%gagiit%gﬁdégg?%¥ﬁi§8 gﬁ% F%?ﬁ\é? t he
substratse 45pl2rbased ofi copothedidettction dahhebDP2d anfthetion that

substitutes the calﬁulated center O gf,th substrate 12 intp the reference

poi nt in t heSMbSEneht “Rat FRPRTTaENE af%sgﬁﬁg? i R BBBar®Bfhat can form an

irradiationlaﬁéﬁt@fnth@ éﬁﬁsﬁ?éﬁéoizab?|Hfﬁéﬁiatﬂﬁgcaﬁcéméétﬁoﬁo circles
centered on the center 0, and outputs the position data D3 to the stage
control unikeaw Bawnith thensevondt hheggehehavesgdeetpcrnpvaddana D for

control i ng, {ingdetlegtion. of 105 £LEETLOPREATBaaph. QULRULS FuCh data

10 the substrate 12 mounted on the moving stage 9 being
aligned with the reference point. The CPU has a
function that calculates a position of a center O of
the substrate 12 in the X-Y coordinate system on the
moving stage 9 by determining the form of the substrate

15 12 based on inputted detection data D2, a function that
substitutes the calculated center O of the substrate 12
into the reference point in the movement pattern,
dgenerates position data D3 that can form an irradiation
pattern in the form of a plurality of concentric

20 circles centered on the center 0, and cutputs the
position data D3 to the stage control unit 10, and a
function that generates deflection data D1 for
controlling fine deflection of the electron beam B and

cutputs such data as the deflection data D1l tec the

25 deflector driving unit 5.

[0039] Next, the process by which the energy beam
irradiating apparatus 1 forms an irradiation pattern in
a resist layer on the substrate 12 will now be

30 described with reference to the drawings. It should be

noted that the resist layer is formed in advance on the



25 deflector driving unit S. [0039] Next, the process by which the energy
beam irradiating apparatus 1 forns an irradiation pattern in a resist

| ayer on the substrate 12 will now be 30 described with reference to the
drawings. It should be noted that the resist laver is forned in advance on
the 16 surface of the substrate 12. [0040] First, the substrate 12 is
attached to the substrate hol der 8. N%re specifically, as shown in 5 FIG
4, the substrate 12 is nounted on the holder main part 21. At this tine,
as shown by thﬁ brok?n kine %n FgG. 2, the outer edge of the substrate 12
is made to SEbheGEt OfhE"FeSPREET95°pdéitioning pins 21a, 21a, so that the
substrate 12 is positioned and nounted at a 10 predeterm ned nounting
position. Next, the holder main part 21 is covered with the cover 22. In

this case, [PR&0}edEstt pdtt PMRSETRTE Wi chS tHetpeRedi BRI TREpin  22d on
the cover 2g,is¢L08erf,684L3 O @&%os cia‘_‘:’i@&lf{v?jﬁs‘ SW idﬁ‘ planar form
hat egree o

and thereforé 1s constructfed 15 so a certal i spl acenent of
the pod tibbéEngdpi hh@2dubsthatespecistmottheedeonsskd haltler2teins al | owed.

Accordingly, b sitioning and inserting the respective positjoning pins
2la, 21a i WBELL AL dbpadti v e THRvertT oaiEt daY 256 Dsoker hRhER 20

posi tioni ngrptNs2 21ene 2date2daga@NobethbNylibanegus! Y2 E8sgebedtbnto the
respective insertion holes 22c, "22c and the recessed part 21c without
having to pesiitach thaerpspectonengopihioRingndinfeZilacessad part 21c. In

a state “he{ﬁaEhEhgoéggétQ§£Q Pgriszéogftfgﬁgaegngj%Qunted at a

10 predetermined mounting position. Next, the holder main
part 21 is covered with the cover 22. In this case,
the recessed part 21lc into which the positioning pin
22d on the cover 22 is inserted is formed so as to be
oval-shaped in planar form and therefore is constructed

15 so that a certain degree of displacement of the
positioning pin 22d with respect to the recessed part
21c is allowed. Accordingly, by positioning and
inserting the respective positioning pins 21a, 21a into
the respective insertion holes 22¢, 22c, the three

20 positioning pins 2la, 2la, 22d can be simultaneously
inserted into the respective insertion holes 22c¢, 22c¢
and the recessed part 21c without having to position
the positioning pin 22d and the recessed part 21c. In
a state where the holder main part 21 is covered with

25 the cover 22, the movement of the substrate 12 in all
directions (movement in all directions on the surface
cf the holder main part 21) is regulated by the three
positioning pins 21la, 2la, 22d disposed around the
substrate 12. Since the positioning pins 2la, 21la are

30 inserted into the insertion holes 22¢, 22c, relative

displacement of the holder main part 21 and the cover



25 the cover 22, the novenent of the substrate 12 in all directions
(novenent in all directions on the surface of the holder nmain part 21] is
regul ated by the three positioning pins 2la, 21la, 22d di sposed around the
substrate 12. Since the positioning pins 2la, 2la are 30 inserted into the
insertion holes 22c, 22c, relative displacenent of the holder main part 21
and the cover 17 22 is also regulated,; Next, the fastening bolts 23, 23

are fed through the respective through-hol es 22e, 22e, ... of the cover 22

d ds of,4he_f 2
Fomal ot hr catiol roree s oihrtoty, 1ot ol SRt SE A2 Tn (i s

case, as showa féﬂ%l&oﬁghsthﬂ@eréﬂﬁe@tiﬁéﬂ’@lﬁrdﬂ@(bl@—ﬁaaesoﬁZéhezzé)/el’ 22 is
formed with a snaller dianeter than the substrate 12, an outer edge on the
upper surfacer Pt ElHe SQPRY raf @R oMt aef sthhel2FhepaRTdbgetandse the 10
cutaway parisSs 2¢b- A&y ”ﬂﬁgﬂ %Hgd}e%eé@%@f&%% PRL% daédangiet he | over
surface of the cover dol ng so, he substrate % Is attached to the
substrate hdllder2Bo, in. a sthttéla/vhml&ietrhm@ubsiarrai 1.2 iIs ldlid bet ween the
hol der main_part 21 d t he cg In this state, 15 as. sh o in FIG 5,
ar c- shaped PHi%’s %ﬁ PYEut et ﬁge bu?}?%% et HEr SUBRT r B 1294 r & exposed
via the respeghéd Veoeatt ayRyi PaFdemddbui 220a Jddl 18Rdadahet&BtREn regi on of
the irradiation pattern on the substrate 12 is exposed via the circular

hol e 22a. 20hg coaagtnebe 12 heakuistenteddel ertize tepRRl churhecesabstrate 12

has been aiéﬁg*gﬁhgf&g%&”&f* c@tdots the rim (an edge where the

10 cutaway parts 22b are not formed) of the circular hole

22a on the lower surface of the cover 22. By doing so,
the substrate 12 is attached to the substrate holder 8
in a state where the substrate 12 is held between the
holder main part 21 and the cover 22. In this state,

15 as shown in FIG. 5, arc-shaped parts of an outer edge
cutline of the substrate 12 are exposed via the
respective cutaway parts 22b, 22b, 22b, and a formation
region of the irradiation pattern on the substrate 12
is exposed via the circular hole 22a.

20
[0041] ©Next, the substrate holder 8 to which the
substrate 12 has been attached is mounted at a
predetermined position on the moving stage 9 of the
energy beam irradiating apparatus 1. After this, in

25 the energy beam irradiating apparatus 1, the unified
control unit 1l starts a process for calculating a
position of the center O of the substrate 12 in the X-Y
coordinate system of the moving stage 2. In this
process, the unified contrcl unit 11 outputs the

30 operation signal S and causes the electron gqun 2 to

start emitting the electron beam B, as well as



predeterm ned position on the noving stage 9 of the energy beam
irradiating apparatus 1. After this, in 25 the energy beamirradi ating
apparatus 1, the unified control unit 11 starts a process for cal culating
a position of the center 0 of the substrate 12 in the X-Y coordinate
system of the noving stage 9. In this process, the unified control unit 11
outputs the 30 operation signal S andgcauses the electron gun 2 to start
emtting the electron beamB, as well "as is controlling the stage control

unit 10 and_the deflector driving unit .5 by, outputti t Ltion data
08 and tnectarrebt e Bhe SHAde Cot ke HBY R ERPHAN Rla e PERERE e
posi tions ofiriwengubaiays paytsuZgabt ingneleipoditbencoyes 82. aly i nputting

the detection data D2  outputted fromthe detector 6 that detected
reflected EreciebheciserotdbdyPet e8?rbhal Haei AYeSEEARi B§EMtRe unifi ed

control uni cé&sd@ﬁgcéésPyﬁgﬁiegﬁe§hglcuggwa53%%£§%62£$G%o@%eafiﬁhe

substrate 12 exposed Vvia t 0 cutaway part ased on the val ues of
t he det éctiome cever 022. ABy hirputimeng bdsediaredthieondetagdst ilgh data D2, the

uni fied control uni 1 finds coprdj nat at f_ respective detected
outlines ofo?WﬁyEﬁﬁ%rgﬁ e %ﬂgeE%?{oESgogh?ﬁeg§E%§€?gtEeﬁge%gﬁgsed via the
cutaway pardped&did, (S8 8OF @Se1bet £605 i fat engatdahNihfe AREOrY. [0042]

Next, as shown in FIG 6, the unified control unit 11 sets virtual points
F1, F2, F3 @nifird cenirel unitthe dekpetsivetent edgesgel, BE2, EB3 E3 of the

substrate 1&&%‘%1&‘?“’ ) b@%%ﬁéO%@stﬂESrlé higpoddg vHR1 fgd control unit
11 cal cul ates Tt he center of "the
10 cutaway parts 22b based on the values of the detection
data D2. At this time, based on the detection data D2,
the unified contreol unit 11 finds coordinate data of
respective detected outlines of the outer edges El1, EZ,
E3 of the substrate 12 exposed via the cutaway parts

15 22b, and stores the coordinate data in the memory.

[0042] Next, as shown in FIG. 6, the unified control
unit 11 sets virtual points Fl, F2, F3 on the outlines
of the respective outer edges El, E2, E3 of the

20 substrate 12 that have been stored. After this, the
unified control unit 11 calculates the center O of the
substrate 12 based on the respective virtual points F1,
F2, F3. More specifically, the unified control unit 11
finds a line segment L1 that joins the two virtual

25 points Fl and F2 and a line segment L2 that joins the
two virtual peoints F2 and F3. After this, once
perpendicular bisectors L3 and L4 have been
respectively calculated for the line segments L1 and
L2, the center 0 of the substrate 12 is calculated by

30 finding an intersection of the perpendicular bisectors

L3 and L4.



substrate 12 based on the respective virtual points F1, F2, F3. Mire
specifically, the unified control unit 11 finds a |line segnent LI that
joins the two virtual 2 points F1 and F2 and a |line segnent L2 -that joins
the two virtual points F2 and F3. After this, once perpendicul ar

bi sectors L3 and L4 have been respectively calculated for the line
segnents LI and L2, the center 0 of {§he substrate 12 is cal culated by 30
finding an intersection of the perpendlcular bi sectors L-3 and L4. 19

[ 0043) Next u ed n I i t e rati si gnal

t her eby cau {Fﬁhgk%%écgﬁgnhkqflgﬁ %g%éfa#tﬂgéitgqnougﬁﬁ & & %%ron beanlB
and al so ggjrmfaattlem thieyrasis,i drhetadlsy D3nanichd meiﬁlleaﬂtrm glai &2 5 D1 based
on t he novenent pattern t hat has the cal cul ated cen 0 of the substrate

12 as a refé et PRt Inh & Ifni §h S TBhtISAD i 130 %&ﬁﬂrols the stage

control un C?teﬁé}a&%%%&f@ g R RIe IPVEIENhPald €I dlt /i d%PEH rol's the
deflector driving unit 5°by outputting 10 the deflection data DI. By doing

so, the5el éclt @sdsbam tBla gncsrantared patteny drted d tI;BEofth:Q)ncent ric circles

with the ceqtew qb uQ;tﬁ@ 121§str ent aSgrefer resul ting

in a latentd cen ric C|r€?es centered

on the centgyinkd OTak hh@f&@ﬂstcbﬁt@olzuh@tng1C@,-bme:blns frolened aige: t he
resist layer formed on the surface of the substrate 12. On the other hand,
charge gendcitte® ldumitty §G afiad ih thA (IRnH@ @B AT HIEarR e @R cause t he

resist | ay%rnd)%oﬁﬂ%ls.yﬁé Y 1kt Qﬁ&%gchﬂ{ﬂ?di by outputting

10 the deflection data D1. By doing so, the electron beam
B is emitted in a plurality of concentric circles with
the center O of the substrate 12 as a center
(reference), resulting in a latent image composed of a
plurality of concentric circles centered on the center

15 O of the substrate 12 being correctly formed in the
resist layer formed on the surface of the substraté 12.
On the other hand, charge generated due to irradiation
with the electron beam B can cause the resist layer on
the substrate 12 to become charged.

20 In this case, since the cover 22 of the energy beam
irradiating apparatus 1 is formed of a conductive
material, when the substrate 12 that has a conductive
film formed on an outer edge is irradiated with the
electron beam B, the outer edge of the substrate 12 and

25 the cover 22 are electrically connected, so that the
charge generated in the resist layer is reliably
discharged to earth or the like via the outer edge of
the substrate 12 and the cover 22. Accordingly, it is
possible to prevent the surface of the substrate 12

30 from becoming charged from the ocutset.



20 In this case, since the cover 22 of the energy beam irradiating
apparatus 1 is fornmed of a conductive material, when the substrate 12 that
has a conductive filmfornmed on an outer edge is irradiated with the

el ectron beam B, the outer edge of the substrate 12 and 25 the cover 22 are
electrically connected, so that the charge generated in the resist |ayer
is reliably discharged to earth or g e like via the cuter edge of the
substrate 12 and the cover 22. Accordingly, it is possible to prevent the

surface of bstrate 12 30 from bgcom ng .charged fromthe outset. GI1
[0044] In tw@lﬁﬁyi% di'ify 1t &9 gy i e%%gé’d%ftqnhg apparatus 1,

a circul ar het£d 228 hdadpp LXPOSES1 ANa | &1 06k BAt oo Pat 224 nthgE mati on region
and three cutaway parts 22b, 22b, 22b for_exposing arc 5 shaped parts of
an outer edipreics i shibsadbalanp pricterprfpinapiomeredienr 22dof the

nd
substrate utld 4.ne t o] e _the substrate
12 exposedh‘%%l]é:iieeriF h(gnf%g%g %%é E%kgﬂ/va%/éﬂp’ar sb 2};(%: %%Sﬁg(gbép%he uni fi ed
control sunighdded gpantt at@s dieowient esddd Of ofhé heulssibsdtat 82 12re and
controls the operation of the noving stage 9 and the geflﬁctor 4 with the

cal cul at ed 4 Jenat_'sh? HEPFRE ererite PR ntuRdrrate Peddeheft pattern of the
movi ng st age, g BYn D9 inEVER MWl Fer Segd & erie Hiass begpeat t ached

to the 15 substrate holder 8 in a displaced state and/or the substrate
hol der 8 has2 exprsed achedthe esihept acedutavae parthe2Movi Agostage 9, it

Is still posyi bl & 0un LRILECENe L O MATE 11 78K Al QL PAFEM Deht & ENt
10 O of the substrate 12, and controls the operation of
the moving stage 9 and the deflector 4 with the

calculated center O as the reference point for the
movement pattern of the moving stage 9. By doing so,
even when the substrate 12 has been attached to the

15 substrate holder 8 in a displaced state and/or the
substrate holder 8 has been attached in a displaced
state on the moving stage 9, it is still possible to
correctly form the irradiation pattern (latent
pattern), which is composed of a plurality of

20 concentric circles centered on the center of the

substrate 12, on the resist layer.

[0045] Also, according to the energy beam irradiating
apparatus 1, the movement of the substrate 12 in all

25 directions within the substrate holder 8 can be
controlled by two positioning pins 21a, 2l1a formed on
the holder main part 21 and the positioning pin 22d
formed on the cover 22, resulting in it being possible
to prevent large displacements of the substrate 12

30 within the substrate holder 8 during a fastening

operation of the fastening bolts 23, 23,



pattern), which is conposed of a plurality of 20 concentric circles
centered on the center of the substrate 12, on the resist |ayer. [0045]

Al so, according to the energy beamirradiating apparatus 1, the novenent
of the substrate 12 in all 25 directions within the substrate hol der 8 can
be controlled by two positioning pins 2la, 2la forned on the holder main
part 21 and the positioning pin 22d .formed on the cover 22, resulting in
it being possible to prevent |arge éisplacenents of the substrate 12 30

within the substrate holder 8 duri a fastening.operation. of the fastening
bol t's 25 - ACIREOF AT oot B e EhaY oYe B AT ARE nePhaPAr e LS | %2 pee
the outer egdgecefthbeosvbsteaye d2 chd debsbriekyl2bearxpeseniveayt he

respective cutaway parts 22b, 22b, 22b, the process that calcul ates the
posi tion ofPEheXPeepdetVi® BRethesReptivateuizvaynPariaysZBe €6Prectly

carried oulasps enfeStblesaNchit adh BLLPRDAILAL ookl BESAoF TRAE) COMPOsed

of a plurality of concentric circles centered on the center 0O
substratse 12entan @l wfyshbesgbostesteéyl? ocardabwaybebeesostethygr. 10 [ 0046]
It should be noted that theégrese t invention,.is. not limted to the

above- descrFdEH 8HBUF nertS FReSBamite, T A aPEE It e where the

posi ti oni ng(PifenB2¢ni§& MeloPotbe §OVEIpRdrhBsty 6¥! kbdebgakighape has 15
been described in the above enbodinment, this is not a limtation for the
present inveht¢bes epdtered postheorenEepi @ 9PdthaysBestsahedléf a fl at

plate. can always be correctly formed on the resist layer.

10
[0046] It should be noted that the present invention
is not limited to the above-described embodiment. For
example, although an example where the positioning pin
22d formed on the cover 22 has a cylindrical shape has
15 Dbeen described in the above embodiment, this is not a
limitation for the present invention, and the
positioning pin 22d may be formed of a flat plate.
Also, although an example where the positioning pins
2la, 2la are formed on the holder main part 21 and the
20 positioning pin 22d is formed on the cover 22 has been
described, the three positioning pins may be formed
together on one of the holder main part 21 and the
cover 22. In this case, insertion holes for the
positioning pins are formed in the other of the holder
25 main part 21 and the cover 22. In addition, at least
one out of the three positioning pins can be formed so

as to slide in a radial direction of the substrate 12.

[0047] More specifically, as one example, a holder
30 main part 31 and a cover 32 will now be described with

reference to FIGS. 7 to 9. It should be noted that



Al so, although an exanple where the positioning pins 2la, 2la are forned
on the holder main part 21 and the 20 positioning pin 22d is forned on the
cover 22 has been described, the three positioning pins may be forned

t oget her on one of the holder main part 21 and the cover 22. In this case,
insertion holes for the positioning pins are forned in the other of the
hol der 25 main part 21 and the coverz%z. In addition, at |least one out of
the three positioning pins can be forimed so as to slide in a radi al

direction of the substrate, 12. [0047 re specificall s,pone_exanple, a
hol der 30 nﬁ?ﬁpﬁaf?aélaﬁﬂdt%ecﬁé%? %% g%?lhﬂg Bemaé§c¥?5§d2 '?HS ref erence
to FIGS. 7 tRe9%ovérshouhgdviepaehedivbat tBd pakbtsréhateare the same as the
hol der main part 21 and the cover 22 have been given the sane reference

numer al s andUdeseEs papdndenerépties bhereefd. isnonhtEedeaskl Hiddsiti oning
in 33 is dj ign 5 Lt] h t 21c of
pr n IS J:ggg?e%aﬁ%sg‘fiiglﬁlfﬁﬁleﬁgn 3BO%L a%%%?&ﬁpr%gfé?ﬁgt% t 2lc o

the holder marn ol der rmal n par re specifically, as
shown i B FlgpsBtiancafi tye 3tacessédrpedti Astdeft hee holder main part 31 at

an arrangenent position of th positioning.pin_33, and, as. shown in FIGS.
7 and 8, anp&lﬁtogil O?h?%%gﬂgh‘g?ﬁ %&bﬂtmftpégseé’“&l’rﬁ ottt Xrer nmain

part 31 to jheskeawhtyn3teci Sgf Of MBEvi Pyl BEaSUET ASBneQf 1hBEgBOLHEr main part
31 at this arrangenent position. As s%omm in FIGS. 7 and 8, the
posi ti oni nghopiler 38ais Ranpostdabfan srranggnerhbeesiBaorhaf tBel5 di sposed

| nsi de the £o¥] L¥oRla; 918535 0 DRl T 88! ¥noth! HRCREG8! 0P0aRar gl gl di rection

10 owval through-hole 31b that passes through the holder
main part 31 to the cavity 3la is formed in the surface
of the holder main part 31 at this arrangement
position. As shown in FIGS. 7 and 8, the positioning
pin 33 is composed of a sliding member 33a that is

15 disposed inside the cavity 3la so as to be freely
slidable along a radial direction (a direction shown by
the arrows in the drawings) of the substrate 12, a
linking pin 33b that projects out from the siiding
member 33a and is inserted into the through-hecle 31lb,

20 and a plate-like positioning pin main part 33c that is
attached to an upper end of the linking pin 33b and
extends from a surface of the holder main part 31 at a
right angle. On the other hand, as shown in FIG. 9, an
insertion hole 32a into which an end of the positioning

25 pin 33 (an end of the positioning pin main part 33c)
can be inserted is formed in the cover 32 at a position
at which the positioning pin 22d is formed on the cover

22.

30 [0048] When attaching the substrate 12 to a substrate

holder that uses the holder main part 31 and the cover



the arrows in the draw ngs) of the substrate 12, a |inking pin 33b that
projects out fromthe sliding nenber 33a and is inserted into the

t hrough-hol e 31b, 20 and a plate-like positioning pin nmain part 33c that is
attached to an upper end of the linking pin 33b and extends froma surface
of the holder main part 31 at a right angle. On the other hand, as shown
in FIG 9, an insertion hole 32a intg which an end of the positioning 25
pin 33 (an end of the positioning pin nmain part 33c) can be inserted is

formed int cover, 32 at_a ppsition at which th sitioning.piLn 22d is
formed on e covert 5528t DORER Them T AL ReE EraoE be Pl gabks, 225
substrate ol seret hatigesesdé hetr hohdeholaen paih garandit bedcayeer23 32,

first the positioning pin main part 33c is noved to an outer edge side of
the hol der Wal® PRetSBIsShRatafteristhPUnted RebY¥eratBP%2 is nounted between

the positi gl i ingldy 53 n ghis ; p en the
positioningag?%gpgqg?&%qéﬁéngl?hgzI%bsitio#ﬁﬁgggf%nggggst?ﬁ%ﬁ% wi de so as
to | eavé a beww¢an ntiegresl oionoog mins 2espeZtatandhehdi aneter the

substrate 1%5 S0, that the sygstra e 12 can, be nount ed gasily on t he hol der
main part FAOSNeXPRIRRL IR0 pobT t FIFFRY B nBP nepab? 338VSf 2t he
posi tioni NG fa B3 dSgEStISeH 8ol fent puapestt b sHEsliahetdZ2 gad the

substrate 12 is positioned at the nounting position by the respective
posi ti oni ngthe nsulpgrabg al 23350 Filpat | jhe swWestrateol2t@anrlkspective
posi t1 o0l Ny Blied2d8s: H%n Sl fet NREIA Fab B! 91 MeidBEPASH Ve
10 positioning pin main part 33c of the positioning pin 33
is caused to slide towards the substrate 12 and the
substrate 12 is positioned at the mounting position by
the respective positioning pins 2la, 2la, 33. Finally,
the ends of the respective positioning pins 21la, 2la,
15 33 are inserted into the respective corresponding
insertion holes 22c, 22c¢, 32a of the cover 32 so that
the holder main part 31 is covered with the cover 32.
In this state, movement of the substrate 12 in all
directions is regulated by the respective positioning
20 pins 21a, 2la, 33. Accordingly, even when a substrate
holder using a holder main part 31 and a cover 32 is
used, it is possible to sufficiently prevent
displacement of the substrate 12 in the same way as
with the substrate holder 8.
25
[0049] In addition, in the present embodiment,
although a construction is used where thfee cutaway
parts 22b, 22b, 22b are formed in the cover 22, one
virtual point Fl, F2, F3 1s respectively set for the
30 outlines of the outer edge of the substrate 12 exposed
via each of the cutaway parts 22b, 22b, 22b, and the



insertion holes 22c, 22c, 32a of the cover 32 so that the holder main part
31 is covered with the cover 32. In this state, novenent of the substrate
12 in all directions is regulated by the respective positioning 20 pins
2la, 2la, 33.Accordingly, even when a substrate holder using a hol der nain
part 31 and a cover 32 is wused, it is possible to sufficiently prevent

di spl acement of the substrate 12 in the same way as wth the substrate
holder 8. [ 004 9 ] In addition, in the present enbodi ment, although a

construction_ is used re three cutaway. par 2 22 1-2 f or med
ot he coverenter e RS ST SEr K 28V s DRLI BuBaPea PoRer o RBnBIE O T
the 30 outlinessoposbtoDeiteds ecdgecef thbensubstrareciPavxposeadtsvi a each of

t he cut away farts 22h, 22b, 22b, and the 24 center 0 of the subsirate 12 is
cal cul at ed, 2$RrP¥xafine 2 ¢onstHagEi PR eWher ¢ et eCthaYAUNBRF t of 2R ut anay

parts 22b by Mé%?%fd&f”ﬁ@%i?&uﬁ&@@f@nﬁﬂglC&if‘&‘@t’i@ﬁr&fzgﬁe i s made

wider in a circunferential direction of the 5 substrate 12 and a plurality
of refebenceulpoindtse at?2 asétaipbiudel ibysofurtahayepaet p@2btshbre

speci ficall when t reference points.are t in_a single cutaway part
22b, the nu%%térl%?l%%\t,\@@\ﬁ/ 5%??@3322%a]ftr%€]8' i iﬁfrr?e S_pceo‘?/]el!r]l_g"?gucyafn be r educed
to two, andyNaentwdr eerdPei&é epENELs POHAL Sc Bl €nSEt siNgBe SENBARagUt anay part
22b, the nunber of cutaway parts 22b can be reduced to one. [0050] Al so,

al t hough t Heaehe?dfy, bien Rerher aef ngutappurpess 122hatoEnredsiBntheect ron
beam as one,examp e 19, fe AP GRELQYL HCAM NasnheGRHeshELREd, Tt should be

10 reference points are set in a single cutaway part 22b,

the number of cutaway parts 22b can be reduced to one.

[0050] Also, although the energy beam irradiating
apparatus 1 that emits an electron beam as one example
15 of an energy beam has been described, it should be
obvious that the present invention can be applied to an
energy beam irradiating apparatus that emits an energy
beam aside from an electron beam, such as a UV beam or
a laser beam. In addition, although an example of an
20 energy beam irradiating apparatus 1 equipped with three
positioning pins for regulating movement of the
substrate 12 has been described, the present invention
can be applied to a construction with more than three
positioning pins. Also, it should be obvious that the
25 positioning pins can be disposed on either of the

holder main part 21 (31) and the cover 22 (32).

[0051] Also, in the embodiment described above,
although an example of a construction where a pressing

30 plate is formed on the cover 22 (32} and the outer edge
of the substrate 12 is held between the holder main



obvi ous that the present invention can be applied to an energy beam
irradiating apparatus that emts an energy beam aside froman el ectron
beam such as a Wbeamor a |aser beam In addition, although an exanple
of an 20 energy beamirradi ati ng apparatus 1 equi pped with three
positioning pins for regulating novenent of the substrate 12 has been
descri bed, the present invention cap.be applied to a construction with
nore than three positioning pins. Al'So, it should be obvious that the 25
positionin i.ns,.can di sposed. on ejther_of_ the  hglder in part 21 (31)
bod the coRAt 52 T TS uE HIRth e Srbod e HeSuT Hot above,

al t hough an examiie Gfulds Qs MEldon swede Fedk essdagiBddplateai s formed
on the cover 22 (32) and the outer edge of the substrate 12 is held

bet ween t h&aviaterhdded nl22 Imgpdrqerp foreed nd grie stppraie 19 attach the
Substrate . : t @ﬂ%%Q9ﬁg? iggg?' center

hol e 12a h&gﬁiogsnst orersreq'gfil{lsaét ﬁae@urgsgrrlgcte , It éjie%%bosm tffeé%% use a
construbti d werat tdheslibist ridte sulistisatad el thoy thel didstamt e hol der by
hol di ng an ., i nner edge of the substrate bet ween .t he pressing plate and
the hol der {HIST BAGE G0035 T LHAt: 13 BR AP She AP BRI a subst s at e
10 hol der 4h gthatadpeifdes, @dwolgdem iy part 42 and two pressing plates
43, 43 as shown in FIGS. 10 to 12 will now he described. It should be

noted that parts of the construction that are the sane as the
cbove: dosCrl et B UBA B3Ke,05E" L R LHe,BUle ligAGR ATl s 19

10 holder 41 that includes a holder main part 42 and two
pressing plates 43, 43 as shown in FIGS. 10 to 12 will
now be described. It should be noted that parts of the
construction that are the same as the above-described
embodiment have been given the same reference numerals,

15 and duplicated description thereof has been omitted.
In this case, compared to the holder main part 21, the
holder main part 42 is not provided with the female-
threaded holes 21b, 21b, ... and the recessed part 21c,
but further includes two female-threaded holes 42a, 4Za

20 disposed in a central part. In this case, the female-
threaded holes 42a, 42a are provided at a gap that
enables simultaneous insertion into the central hole
12a formed in the substrate 12. On the other hand, the
pressing plates 43, 43 are respectively constructed of

25 flat rectangular plates in which one through-hole 43a
is formed close to one end. The fastening bolts 23 are
inserted into the respective through-holes 43a of the
pressing plates 43, 43, and the fastening bolts 23, 23
are screwed into the female-threaded holes 42a, 42a,

30 thereby attaching the pressing plates 43, 43 to the

holder main part 42. In this case, the inner diameter



In this case, conpared to the holder main part 21, the holder main part 42
is not provided with the femal e- threaded holes 21b, 21b, ... and the
recessed -part 21c, but further includes two fenal e-threaded hol es 42a,
42a 20 disposed in a central part. In this case, the femal e- threaded hol es
42a, 42a are provided at a gap that enables simultaneous insertion into
the central hole 12a for-ned in thej,gubstrate 12. On the other hand, the
pressing plates 43, 43 are respectlvely constructed of 25 flat rectangul ar

A N e e e

fasteni ng bd 37ar i nser € respective €s 43a of

t he pressaim@t@fe@f48he4ﬁas’a@1d11ﬁdj1ebcf>}asse:EIBngsdsothstZBhe23 are screwed
into the female -threaded hol es 42a, 42a, 30 thereby attachjng the
pressing pl BRERe2BIVAPIesTHRI RbEbes #di ntparthan. agﬁa?]ﬁ?@ E9sEl®t he i nner

di ameter 26,9144 hend 1 QYEh: h@i;e 48 f§eé9{; ”chté*é‘éﬂfé Lbafitt heeout er

di aneter of the fastening bolts 23, so that the respective pressing plates
43, 43, Swhefa st emiihedoo bt s he3, hZ)]SderLJrim Mhparqowry, Zid.e tfhreeel y rotatabl e
about the fastenln bolts 23, 2 kg3th%%lcover [espective

pressi ng pllé?%%e%%l AP LTS HIY e aB?Sa cohtludt T vE® ﬁzﬁ?(ér?gl [ 0053] When

t he substratendiZet svathaecdetdat o the holder 10 nain part 41, first, as
shown in FIGS. 10 and 11, the respective pressing plates 43, 43 are rotated

so that end parts in opposite directions (the end parts furthest fromthe
throth'hO|F§0§§ﬁ'W%éﬂ“%ﬂéﬂgﬂﬂ§trate 12 is attached to the holder

10 main part 41, first, as shown in FIGS. 10 and 11, the
respective pressing plates 43, 43 are rotated sc that
end parts in opposite directions (the end parts
furthest from the through-holes 43a in the length
direction) respectively face the center of the holder

15 main part 42. By doing so, the respective pressing
plates 43, 43 are kept from interfering with the inner
circumferential surface of the substrate 12 in which
the center hole 12a is provided. Next, the substrate
12 is mounted on the holder main part 42 in a state

20 where the outer edge contacts the respective
positioning pins 21a, 21la. In this case, the
respective pressing plates 43, 43 are disposed inside
the center hole 12a of the substrate 12. Next, the
respective pressing plates 43, 43 are lifted and

25 simultaneocusly rotated by 180°, so that as shown in
FIG. 12, the respective opposite end parts contact the
inner edge of the substrate 12 (i.e., a rim of the
center hole 12a of the substrate 12). Next, the
respective fastening bolts 23, 23 are tightened, so

30 that the substrate 12 is attached to the substrate
holder 41 in a state where the substrate 12 is held



direction) respectively face the center of the holder 15 main part 42. By
doi ng so, the respective pressing plates 43, 43 are kept frominterfering
with the inner circunferential surface of the substrate 12 in which the
center hole 12a is provided. Next, the substrate 12 is nmounted on the

hol der main part 42 in a state 20 where the outer edge contacts the
respective positioning pins 2la, 2134 In this case, the respective
pressing plates 43, 43 are disposed inside the center hole 12a of the

Substrale 1.chexh, (hlieno(SSPeRLIXSRLEST IRl ohes, 3,083, pLe |11 ted and

25 sinul tanéously rotat'ed as shown Tn t he
respect|ve;pp@@sim@ pnﬂt@arﬂs,comta@ﬂmﬂh&hmsnﬁanﬂhxteﬁhdIEESubBtrate 12
(i.e., arimof the center hole 12a of the substrate 12) . Next, the
respective Fast@ffngthol pates, ©33e 57ad  Haft Ehaet %@g%OOFhEFethe substrate

12 is attacé‘\?gsEPa’Eé‘elﬁué’fér@ixﬁul@&’ﬁ@'&ﬁsf% 4zgpélsé&at AMBY £ e, substrate

12 is held 27 between the hol der nmain par and t he respectlve pressi ng
pl ates 43, wBrtwbrpehns stibst¥ai eFhotderrddpectivedy, Sehefonteneedge and

the i nner ed e of the substrat are simultanepu 0
Acor o oL EeSE e HiSt LS 2Eo MMnd MALAISOURY SUBORE e ne of
the outer enpesddthdecémner @d@ﬁ @f&et@@o§ub§téa12 1é2<:§11@ulﬂ§e@€nter 0 of

the substrate 12 is calculated. The charge generated in the resist |ayer
due to irrathatFRmr e tFereededeci? ol deef B sl dV8ENArgeliCto 10 earth or

the like V'Prfé‘&l%@ﬂ%g v‘c‘r‘f'&‘? Ple LOFSUPSE T8l S B2 8Ng: LORFSERCEL! Ve

pressing plates 4
10 earth or the like via the inner edge of the substrate

12 and the respective pressing plates 43, 43. It
should be noted that although an example construction
where the respective pressing plates 43, 43 are formed
as rectangular flat plates has been described, the

15 ©pressing plates 43, 43 are not limited to being
rectangular and can be formed in any shape, such as an
oval shape. Also, although not shown, it is also
possible to use a substrate holder construction where
the inner edge of the substrate 12 is fixed using the

20 pressing plates 43, 43 and the cover 22 is used to fix

the outer edge of the substrate 12.



shoul d be noted that although an exanple construction where the respective
pressing plates 43, 43 are formed as rectangular flat plates has been
described, the 15 pressing plates 43, 43 are not limted to being
rectangul ar and can be fornmed in any shape, such as an oval shape. Al so,

al t hough not shown, it is also possible to use a substrate hol der
construction where the inner edge of,.the substrate 12 is fixed using the
20 pressing plates 43, 43 and the cover 22 is used to fix the outer edge
of the substrate 12. 28 CLAIMS 1. A fgy beamirradiating apparatus
conprising: a substrate holder to |c di sc-li ke substrate 5 is
attached, including a holder main part on mhlch the disc-like substrate is
nount ed and a pressing plate, the disc-like substrate being, hel d between
the hol der 1mai rApafRCEEY PRampiBEaflhgt pRdt BPRRFALUST 6PHREE8HDTF egi on of an

i rradiation patter g,08: thee dhatablkeo Lo sURsLT 8l gcandha papktahreedi on of

at | east one of an outer edge and an i1 nner edge of di sc-11ke substrate
bei ng eXposksl; aatackedg smegedihgtanbwbdgrhmasubgaratenhwhdeh,than ener gy

beamirradiating cha at.15 irradiates a surface of the disc-like
Substrate. GTHCHLE U RRbt St s dreUREFter i EhORREEHEr gh BEaM and a
contr ol Un'ﬁhéhﬁis@ayﬁﬁé shesFPPYE 881 Rgent Pd PBYReBASEHe ORo@daBVeMENt
pattern with a reference point 20 set in advance on _the noving stage as a
reference geain part and the pressing plate with a formation
region of an irradiation pattern on the disc-like
10 substrate and a partial region of at least one of an
outer edge and an inner edge of the disc-like substrate
being exposed;
a moving stage that moves the substrate holder;
an energy beam irradiating mechanism that
15 irradiates a surface of the disc-like substrate
attached to the substrate holder with an energy beam;
and
a control unit that causes the moving stage to
move based on a movement pattern with a reference point
20 set in advance on the moving stage as a reference so
that an irradiation pattern is formed on the surface of
the disc substrate by irradiation with the energy beam,
the control unit calculating, during formation of the
irradiation pattern, a center of the disc-like
25 substrate based on at least one part of an outline of
the exposed outer edge or inner edge of the disc-like

substrate and setting the calculated center as the

reference point.

30 2. An energy beam irradiating apparatus according to

Claim 1, wherein at least one positioning pin that



that an irradiation pattern is fornmed on the surface the disc substrate by
irradiation with the energy beam the control unit calculating, during
formation of the irradiation pattern, a center of the disc-1ike 25
substrate based on at |east one part of an outline of the exposed outer
edge or inner edge of the disc-like substrate and setting the cal cul ated
center as the reference point. 30 25,6An energy beamirradiating apparatus
according Caim1l, wherein at |east one positioning pin that 29 regul ates
novenent of {SC-1] straie.a h t S | der is
di sposed onr%€§+%%§% %%gg%éHPtéé éﬁ%s@%%?efg%?dg?ﬁgﬁﬁgggegéﬁégggﬁg pl ate.

3. The energy tieanzubsadatti hgldppaiat dsspacseddongatole&bai oméd, ofiherein t he
energy beamjis an el ectron am and the pressing plate is formed using a
conductive t%%t%@?%%?aﬁﬁ 99P§ﬁ5 %ﬂ@rb?ebggﬁ????ﬁdPg?gﬁg appar at us accor di ng
Claim2, wherein the energy beamis an el ectron beam and the pressing

plate is formed using a conductive material
5 3. The energy beam irradiating apparatus according to

Claim 1, wherein the energy beam is an electron beam
and the pressing plate is formed using a conductive

material.

10 4. The energy beam irradiating apparatus according to
Claim 2, wherein the energy beam is an electron beam
and the pressing plate is formed using a conductive

material.



