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[0001] The present invention relates to a structure of a 10
two-directionally novable table for use in a bondi ng apparat

us. BACKGROUND

ART [0002] 15In bondi ng apparatuses such as w re-bondin
( _ _ - appar at uses,
table is used as a two-directionally novable table on mﬁicﬁpa bondi ng an Xy

target such as a seni conductor device js npbyable in X di i

_ a C i rections,
i.e., twEnglishdranslationaf W%_@Fﬁ%ﬂ&i‘t‘lﬂ%‘rx&ﬂlmtf%ﬂsa%ngﬁgﬂ 20 an XY table
includes a |ower table to be guided and noved with an X-direction notor in
the X direction and an upper table to be guided with a guide on the upper

surface of the lower table and npxe@rWHEFr @y Y-direction notor in the
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TITLE OF THE INVENTION: TWO~DIRECTIONALLY MOVABLE TABLE

TECHNICAL FIELD
[0001]
The present invention relates to a structure of a
two-directionally movable table for use in a bonding

apparatus.

BACKGROUND ART

{0002]

in bonding apparatuses such as wire-bonding
apparatuses, an XY table is used as a two-directionally
movable table on which a bonding target such as a
semiconductordeviceisnmvablein}(anchﬁrections,i.e.,
two horizontal mutually-perpendicular directions. Such
an XY table includes a lower table to pe guided and moved
with an X-direction motor in the X direction and an upper
table to be guided with a guide on the upper surface of
the lower table and moved with a Y-direction motor in the
Y direction. The upper table is configured to move in the
Y direction on the lower table, which is configured to move
in the X direction, so as to be freely movable in the X
and Y directions.
[0003]

There has been proposed an XY table cf the type
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Y direction. The upper table is configured to nove in the 25 Y direction on
the lower table, which is configured to nove in the X direction, so as to
be freely nmovable in the X and Y directions. [0003] There has been proposed
an XY table of the type nentioned above in which a novable nenber of a
Y-direction notor is connected and fixed to an upper table for

hi gh- accuracy positioning (see Patent literature 1, for exanple). 5 PRIOR

ART DOCUMENTS P 00 t t 1 2- 329772
SUMNARY CE T T RTERRT N FROBLERR 1 B SR BTk o RV R 2o
motor is connected and fixed to an upper table for

high-accuracy positioning (see Patent literature 1, for

example) .
PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0004]

10 Patent literature 1: JP2002-328772
SUMMARY OF THEE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION
15 [0C05]

However, in the XY table of the related art described
in Patent literature 1, the movable member of the
v-direction motor, which is connected and fixed to the
upper table, is moved in the X direction together with the

20 upper table. This requires the X-direction motor, which
is configured to move the lower table in the X direction,
to move the lower and upper tables and the movable memper
of the Y-direction motor in the X direction. If the
movable member of the Y-direction motor is heavy, the load

25 on the X-direction motor increases, suffering from a
problem in that the travel speed of the lower table cannot
be increased easily and thereby the bonding apparatus
cannot be operated at high speed.

[0006]



15[ 0005] However, in the XY table of the related art described in
Patent literature 1, the novabl e nenber of the Y-direction notor, which is
connected and fixed to the upper table, is noved in the X direction
together with the 20 upper table. This requires the X-direction notor,
which is configured to nove the lower table in the X direction, to nove the
| ower and upper tables and the -novabl e nenber of the Y-direction notor in

the X direction. If the % e er_of the Y-directi S qheavy,
the | oad 25 onPtRE x-di rﬁ? ?’glﬁ %”Eg?e ionfgrtehaé;e%?lgufe?erﬁrﬁg %%%Eéb%rdobl emin

that the.travel speed o | awer; takhe capipybe inehsasedsgasichy and
t her eby the %%cﬁrﬁb glplptf’i?%?ﬁgr%an%dt be operated at high speed. [0006]

Al so, inythe XY tabheyeh drhe of ghataeth &d ti kles aairhas ipy datedtinlg fevat ure 1,
the novabl € menber of the Y-direction motor is attached in a manner
protrudi pg £+ eMangppettheuugpere sidrfacauppe rheaivppern tals ¥ dhrepsipn
direction 5 and therefore is subject to a Y-direction reaction_force as
vel | fs arkendiemge froment. sr eadticont flor ce ¥1ohrelrd iigpercd ablenwher & i vi ng

the upper table in the Y direction. This bendin nnrregt ma)é causeetrhe
movabl e el @5 and 1 Ei BANRRY FESATLTH SOFFhct GRF GRS RPERS
pressing | oad of 10 the, capillary during in fferi pr obl em
of possi B& +ediBEo ]?Jnvb‘gﬁdit%‘gey qt ?Fy?gﬁﬁd‘% hgnrrg%}aeb?fe @Tgﬁ%gr@mggu t he
Y-directign motor ] the, I.RUeRG: RORRATEDneeMY Aithed bl die,
back-and-ﬁb ?rr%’en%%le%%g‘?&%%nh@%er tgbl e becones appr oxi matt(:aL tc?the

nat ur al BhﬁﬂgﬁqggyléeQﬁl%hQnWQVﬂmh%ﬂﬁﬁﬂE%n Whi chemyeseduld licedot
i ncreased vibration, also suffering froma probl em of possible reduction in

bondiipg quadidypilnaerdaurtioaveirtisugh sefdetilow ifr BordibrggiRitialy, the
wor ki ng speed of the XY table cannot be increased, suffering from.a problem
in that 2fo¢&ebhendiedpappanativs kandén belwpiiited 4t HiyR 808P 1S 0007]
Furt her, since the novabl e nenber, of the Y-direction m%xorfges%reinbgf in
Patent | inerhedr €1 the forFeaSEy HBuMt ngfat 8ot a Frat T pra&e 5t is

often the case that 25 heat pr.oduced urer i id cannot
be di ssi pARBBROEGHY Efjélr‘?tﬁjyr.le&nlrf ld:l%se gg@?_%ﬂtapgtoﬁ%ycﬁ%o%QHE@f e

upper table becomes approximate to the natural frequency

15 of the movable member, which may result in an increased
vibration, also suffering from a problem of possible
reduction in bonding gquality. In order to avold such
reduction in bonding quality, the working speed of the XY
tablecmnnotheincreased,sufferingfromxaproblemjxlthat

20 the bonding apparatus cannot be operated at high speed.
[0007]

Further, since the movable member of the Y-direction
motor described in Patent literature 1 1is formed by
mounting a coil on a flat plate, it is oftenr the case that

25 heat produced when a current flow in the coil cannot be
dissipated sufficiently. In this case, output reduction
due to temperature rise and therefore electrical
resistance increase in the coil and/or thermal

displacement due to expansion of compocnents around the
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due to tenperature rise and therefore electrical resistance increase in the
coil and/or thermal displacenent due to expansion of conponents around the

coil may cause a reduction in bonding accuracy, which nakes it difficult to
apply a large current, suffering froma problemin that the travel speed of
t he novabl e nenber of the Y-direction notor cannot be increased easily.

5[ 0008] It is hence an object of the present invention to provide a

bondi t t hat b t t .high . A0 OLVI NG
THE PRCBEENS [O00SF e eonE T AoEntf o1 A0t P act ot o4 “ior BT 2ct P ara | v
novabl e tabl e b int ' 1 ' nand ssecane; gi | ,
pe\r/pengi é% éfl Y%Hh% %tn%ea:'l\f’jpi bir%cﬁhg%?an({adfpf%ng? tsﬁle tab}ggirﬁgfjggi@ﬁg: a

first table L gyr orRe guikded ispdde df rsie didesbilenmantedr iofen in
t he firsgnﬂﬁfgc i%ﬁ ﬁﬁ?& a %irst nnto?? a second table configured to be

gui ded i ey sgeend didgechbenrwiddnmosepend iregsiednalagul vle provi ded on
the upper surface of 20 the first table and driven in the first direction
toget ger mgadgthe first table as well as in the second direction with a

second nmotor; and a novabl e menber including a novabl e arnlggvagggx;n t he
first and secodd dis eeenems atogd hef twicth &he BEESHE Y abt e toPMed s a 25

fiber-reinforced plastic hollow bo wi,th .a rect [ ti0n

ext endi nPFPvVife debBREAIT @cﬁ?%ﬁa&nﬁﬁht - it t%%%%yf%gie%%ftls%god?o t he
second table gnd, in each short side surface, provided with an opening

el ongat ed®®Hthe second direction, and an annular drive coil inserted into
the opening to be attached to the novable armand partially protruding from

the opening in the width direction of the novable arm
10 MEANS FOR SOLVING THE PROBLEMS

[0009]

The present invention is directed to a
two—directionallymovabletablenmvablejj1twodirections,
first and second directions, perpendicular to each other

15 in the same plane, the table including: a first table
configured to be guided in the first direction and driven
in the first direction with a first motor; a second table
configured to be guided in the second direction with a
second directional guide provided on the upper surface of

20 the first table and driven in the first direction together
with the first table as well as in the second direction
with a second motor; and a movable member including a
movable arm movable in the first and second directions
together with the second table, formed as a

25 fiber-reinforced plastic hollow body with a rectangular
cross section extending in the second direction with cne
end thereof being fixed to the second table and, in each
short side surface, provided with an opening elongated in

the second direction, and an annular drive coil inserted
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[0010] 5In the two-directionally novable table accordin

_ _ g to the present
invention, the novable nmenber can preferably be configured such !tohat t he

| engt h of the opening of the novable armin the second direction is greater

than the external length of the drive coil in the direction 10
perpendi cular to the insertion direction, and that the internal [ength of
the drive coil in the insertion direction is greater than the wdth of the

movable arm and that the space inside th i il LS A ; -
vl e, st space e Ty G as kb St o

nmovabl e tabl e according to t.he pr t J,nventlon: gan ef bl y th
i ncl ude &aﬁfﬂajefYorpﬁgBﬁuﬁidnaqr |O§£ct @yoﬁ%&?ﬁgadr?%e g%iél ??\ﬁgﬁe °

novabl e nenber.. ; The t ir i i
n & ol £64Lenal lyrmovabl e table according to 20 the
pr esent Frvent Ton can preferably be alfranged such that the figrst table is

an X-diregijim tabl e and the second table is a Y-direction
t abl e.
ADVAI\FI'ACES OF 1I'HE | NVENTI ON 25[ 0012] The present invention of fers the

advantage of previtiengwa-hono: ogiappdrlat oovatate danb be dpePated i
speed. BRI EF DESCRI PTI ON CF THE DRAW NGS [ 0013 P ghFOhlgh
the present invention, the movable member can preferably

be configured such that the length of the opening of the
movable arm in the second direction is greater than the
external length of the drive coil in the direction
10 perpendicular to the insertion direction, and that the
internal length of the drive coil in the insertion
direction is greater than the width of the movable arm,
and <that the space inside the drive coil is in
communication with the space outside the movable arm.
15 [0011}
Thetwo~directionallymovabletableaccordingtothe
present invention can preferably further include a nozzle
for blowing air directly onto the drive coil in the movable
member. Thetwo—directionallymovabletableaccordingto
20 thepresentinventimncanpreferabbybearrangedsuchthat
the first table is an X-direction table and the second

table is a Y-direction table.

ADVANTAGES OF THE INVENTION
25 {0012]
The present invention offers the advantage of
providing a bonding apparatus that can be operated at high

speed.



FIG 1 is a plan view of an XY table according to an exenpl ary enbodi nent

of the present invention. 5FIG 2 is a front view of the XY table according
to the exenplary enbodi nent of the present invention. FIG 3 is a side view
of the XY table including a Y-direction novabl e nenber according to the
exenpl ary enbodi nent of the present invention. 10FIG 4 is a perspective
view of the Y-direction novable nenber in the XY table according to the

exenpl ary enbodi mnt%ﬁéﬁ%[]ﬁﬁ&fﬂ&f[b&v%i% EhﬁWﬁI%%ea pl an view of an

XY tabl e according t er exenplrary embodr ment o pr esent
|!’1vent|03_.00].ﬁ3 MBODI MENTS FOR CARRYI NG QUT THE | NVENTI ON [ 0014] A
wi re-bondi'ng apparatus 100 according to a preferred exenplary enbodi ment of
the present inygrtion 20 Wi bhaherei ®af ber abe xescabbed sacatedianly wict h
reference to the acconpanyi ng drawi ngs. As shown in FIG 1, the
W r e- bondinng: appal atrys eblfod hnkndes ant X¥ palsiseeni0 pryeindddmith a | ower
table 13 and an upper table 21 that are arranged, respectively, in X-axis
(along line X-XIGand 1s a front view of the XY table according to

the exemplary embodiment of the present invention.

FIG. 3 is a side view of the XY table including a

Y-direction movable member according to the exemplary

embodiment of the present invention.

10 FIG. 4 is a perspective view of the Y-direction
movable member in the XY table according to the exemplary
embodiment of the present invention.

FIG. 5 is a plan view of an XY table according to
another exemplary embodiment of the present invention.

15

EMBODIMENTS FOR CARRYING OUT THE INVENTION
{00141

A wire-bonding apparatus 100 according to a
preferred exemplary embodiment of the present invention

20 will hereinafter be described in detail with reference to
the accompanying drawings. As shown in FIG. 1, the
wire-bonding apparatus 100 includes an XY table 10
provided with a lower table 13 and an upper takble 21 that
are arranged, respectively, in X-axis (along line X-X) and

25 Y-axis (along line Y-Y) directions, i.e., of coordinate
axes perpendicular to each other in a plane. The lower
and upper tables 13 and 21 are connected, respectively;

with an X-direction motor 30 and a Y-direction motor 40,

so that the tables 13 and 21 can be driven, respectively,

&



25 Y-axis (along line Y-Y) directions, i.e., of coordinate axes

perpendi cul ar to each other in a plane. The | ower and upper tables 13 and

21 are connected, respectively; with an X-direction notor 30 and a

Y-direction notor 40, so that the tables 13 and 21 can be driven,

respectively, for exanple, a voice coil notor, which, as is well known,

i ncludes an X-direction notor stator 31 having a pernmanent magnet 32 and an

X-direction novabl e nepnber 33 having a,15 .coil : ditestkongmovabl e

menber 330 $HReIFE 3RE| Hegﬂﬁg%m?ﬁc‘f’ilg%‘ %g}éorré:?%?§ggi¥>lg \?\}Htﬁ an

X-direction gui de not _sho [ kesg tihe X diegcti o dmVvadl Begember 33
K BET EBR e SR ai reat on gn o

novabl e S‘ﬁlidy t he r e X-direction guide is, for exanple, a

wel | - knowyn, (digect Rg It OPend0 emA®yi ngre ¢OGSH trod dleedgaitde or the
i ke. Th\eﬂ))%- df'lr(rsejgc‘{f@g%h%%tlo%&pg? at or%31 IS %d ngt h the X-direction guide
rail 37 tQ e ARVl et M thendi digr ecti D02 .i nAshsblwrhé nXFdiGr-edti hemovabl e
menber 33 is driven, but not novable in the Y direction. 25[0016]

The X5di rectd onionvabh e wieinfer t3® | sopddvidiea ™ t h04 BrER&BHS369n %t he si de
nearer the |ower table 13. The bracket 36 is fixedly coupled to.a lg{acket
16 in thelimmet ioal @B it Har BEFLOTTHRE FORBF LRI 137 ESHE d SoR a tabl e
hol der 12 via an X-direction guide rail 14 in a manner novable in the X
directi o159 WhPER the X-direction novabl e member 33 is driven, but not
novabl e iﬂ}@i“ direction. The table holder 12 is fixed to the cabinet 5
11. It is assuned that the weight of the X-direction notor stator 31

i s greater thand hg,totaliyveiahlt, of |t he oX-disectdan oovakites mefberi 83, the
| oner table 13, and additionally a Y-direction novabl e nenber 43, the upper
t abl g¢21,1 adat he doandi g ehaashd 1 shodtetke onft ke ¢oheénettable Y023.2170017]
As shown in FIG 2, an X-direction notor stator speed sensor 38 for

det ect i ng tderecaven speete ofaihe3X-di Foet Ko ot oF18falet oF1 3t e X
direction is installed in the 15 cabinet 11. A lower tabl 8,56, 18 for
det ect i ngf @ hee paBPLicon 2aM@ 1At S P bf YRECFowdF t8bl'E in the X

direction is_nounted on.the ypper surfac : I 018]
20As showPFhUELE 28 XTREIES 'JTOeIEtmlooucno%&oa?g%%%ﬁshﬁg)llﬁl%% E%gml%é}peeigsurface
of the cabi net 1%?”5%&1\%dkﬁaggéykfgﬁoﬁobgb¥¥ mempad 383Yhadiviats ioHn gui de

rail 47 iRA HEnnér rovable in the Y direction. The Y-direction notor 40
is, fQr exafples a phanarglireedri dwh@vambeaeibelrutiésiaheld inside
the X-direction motor statoer 31 with an X-direction guide
not shown, which makes the X-direction movable member 33
movable only in the X direction. The X-direction guide
is, for example, a well-known direct acting type one
20 employing a cross roller guide or the 1like. The
¥-direction motor stator 31 is held with the X-direction
guide rail 37 to be movable in the X direction, in which
the ¥X-direction movable member 33 1is driven, but not

movable in the Y direction.

25 [0016]

The X-direction movable member 33 is provided with
a bracket 36 on the side nearer the lower table 13. The
bracket 36 is fixedly coupled to a bracket 16 in the lower

table 13 with a bolt. The lower table 13 is held on a table

7



25 Y-direction notor stator 41 having a permanent magnet 42 and a

pl ate-li ke Y-direction novabl e nenber 43 having a coil 44 shown in FIG 1
[0019] As shown in FIG 3, the Y-direction novable nenber 43 is provided
with a bracket 46 on the side nearer the upper table 21. The bracket 46 of
the Y-direction novable nenber 43 is fixed to the upper surface of the
upper table 21 with a bolt 23. The upper table 21 is held on the |lower 5

tabl e 135‘}62}%2% | deivri%ctéinonxggkggcitgﬂ %Zﬁggﬁtﬁe%pg %2 ;P}le & fipgetion. The

upper ta t has configure eint direction together

wi th them'o@%léba*i'ne ABca5 gk k-3 iidh | he nY §hkest i e o tdieralppebnsur f ace
of the lower table 13, that is, the upper table 21 is novable 10 in both

the X andoYdit€cheaner The 'ifs direethon bmyvahbe neobel 143 inwhtlcd ivys fi xed
to the upper table 21, is also configured to be novable in both the X and Y
di recti ond neoget ber wirhke tthed uppeeldall d 21is [DD26F tRAS Ishowmbiinekl G 1,
the permanent nmagnet 42, which serves as nagnetic_field formng nmeans in
the '§-dildect ildn imohereseatmmer that iy iwrp ektehdie By dr ¢ Rt *8Mds of

the "f-direction nptor stator 41, resuylting jn that -the perpmanent . nmagnet 42
covers tW@PQﬁi?EaF8§i§&(ﬁStQ%FﬁﬁeﬁD$§ﬁ§ék%? ﬁga&oﬁe%ébgﬁoﬁh%hf

di rectioqg, ich serves a t kve ctiq I-n -gdiregt,izon
novabl e %&%ﬁ%eQE?OPn@§Y| ?8Hﬁ%ﬁ%§%£?ght€¥%t1éwg¥- %ﬁiﬁigﬁ'n%hﬁ?stator
41 1s gr %%%o%{ﬁwﬁaltl@e 4 atal; wekbghtrofndhep 1 E- flehpld ors ovRbl gpeerber 43,

t he upper table 21, and the 25 bonding head 101. [0021] The | ower
tabl e sers® 1481 safeunhedhondiheg habbel bolldesddd dm tédhet @otwatrheapdsi ti on
and speed of the lower table 13. On the upper surface of the |lower table 13
is mbuntleéd an upper table sensor 19 for detecting the position and travel
speed of the upper table 21 in the Y direction. A Y-direction notor stator
speed sedéﬁ}lﬁg for detecting the travel speed of the Y-direction notor
stator 41 is 5 insgalled if 7. There is al so

he,' 1-direction_notor halde

provi ded a noz#%eS58%fot b B%i/i' oy’ ca&b:)ﬁ‘r?gl%‘??tﬁi’nc%%fcotrhgga =di F’g%teidon
movabl e MEher . 4k +10e0027le pP hEl YIS ALtk b SHEk A4 MRBRRG Jihat the
air outl &CtHer eot "Faces the col |- 44.

motor stator 31 in the X direction 1s installed in the

15 cabinet 11. A lower table sensor 18 for detecting the
position and travel speed of the lower table 13 in the X
direction is mounted on the upper surface of the table

holder 12.
[0018]

20 As shown in FIG. 3, the Y-direction motor 40 is held
on the upper surface of the cabinet 11 via a Y-direction
motor holder 17 and a Y-direction guide rail 47 in a manner
movable in the Y direction. The Y-direction motor 40 is,
for example, a planar linear motor, which includes a

25 Y-direction motor stator 41 having a permanent magnet 42
and a plate-like Y-direction movable member 43 having a
coil 44 shown in FIG. 1.

[0019]

As shown in FIG. 3, the Y-direction movable member

8



10[ 0022] The follow ng gives a brief description of an operation of
the thus arranged XY table 10. When a position command signal for noving
the lower table 13 to a predeterm ned position is output froma controller
not 15 shown, the X-direction novable nmenber 33 is accelerated to nove in
the X direction, so that the lower table 13 is guided with the X-direction
guide rail 14 to nove also in the X direction. In contrast, the X-direction
not or stagtor, 31, which .is .provi |, ang e X-directi i 20+ rail 37
in a manfder lrﬁ)\%lb‘?‘élﬁﬁdt e I?%g??(])%{ iésé]s%%j gié% t%g&awf%%gggf chﬁe sane
nmagni t ude, | pposi t e @i | S £a6id e 4io-d bei prveseab1ef the
X-di rect;%1 rr%)\%%b eg%selnberﬂ%%q%n%ggﬁg ﬁllgv%r table 13, and then accel erated
to nove ifkdder di 5 ecd ok &pposidie: iy gdats of fhbe savehentpper2bablie | ower
table 13. Since the X-direction notor stator 31 thus noves in the direction
opposi t e 1owtihat aobotthe2Bovefire uppeathe dover2t disl &elld] orhéheabpmetr 11
theoretically has no nomentum and thereby hardly vibrates at all. [0023]
The pbsi ttiadnlankB speed: of-dheerewen abide 13215 ¢ AP HeRddtdd 1R TR he

| ower table sensor 18 and fed back to]nthzﬁ controll er %md the% after a

vol tage i¥s 94 TEHOPo t RBSSUPHAT 32K the 5 dilt &etT BRI M BESEE t hat
the lower table 13 is.copgtrolled to c .adet i ositijian. The
posi ti on™8hdf ggeﬁnofhfahg Q—léierccejcc (?%ngﬁgtetg?legﬁ g{lgérwﬁﬂlénsfg gg g:ble%tqed with

the X-di nopt on, opi ofsSt Al @hSReed 5eBE0hn38n AME taRe cospensald Ot for the
el ectric power 10 consuned for the novenent of the X-direction notor stator
31 is i npe 1% dde €obhl 393, [0R24] is, theSipbkarkypblwhén asposivhibdre conmand
signal for noving the upper table 21 to a predeterni ned position is output
15 fnom tihe somhroheeX aot ¥hdwredthicoysdi r €bei 8 digveabt eonenbead3 i s
accelerated to nove in the Y direction, so that the upper tahle 21 is

gui ded wintdmipée ¥3di Whdtdtorl YUk Heefabp Pher dhRRe %@%gei Alrhé SyadiS®cti on.

In contrast, the Y-direction notqr stator, 41, ,which i rovided .al ong 20
the ' f-diGUeiiBRIGH d& @wmayaﬁ% Farner S rbUSore alnnétﬂe&ﬁ(raf‘:géc?ﬁ%n, is

subject to a rce af _.th a nityde i-n the opposite direction as a
reaction 139% er?o\}"elr;ce}htg% Eﬁgr&?-dl rection novabl e menber 43 and the
upper tab[If@O%@,,] and then accelerated to nove in the direction opposite 25
to that of the novenent of the upper table 21. Since the 'f-direction notor
statqs 41 thus ypvascwn therdiz.edt, aheppeshbedro: tiagnet #Re movertent of
the upper table 21, the cabinet 11 and the table holder 12 theoretically
have no msentsnmaandaghetely fiald yosibiagenagngl in ghe Y-direction
motor stator 41, is provided extensively to the ends of
the Y-direction motor stator 41, resulting in that the
permanent magnet 42 covers the entire region of the
20 movement of the coil 44 in the X direction, which serves
as a magnetomotive section in the Y-direction movabie
member 43. In addition, the weight of the Y-direction
motor stator 41 is greater than the total weight of the
v-direction movable member 43, the upper table 21, and the
25 bonding head 101.
[C021]
The lower table sensor 18 is mounted on the table

holder 12 to detect the position and speed of the lower

table 13. On the upper surface of the lower table 13 is

9



[ 0025] The position and speed of the upper table 21 is then detected
with the upper table sensor 19 and fed back to the controller, and
thereafter a voltage is applied to the 5 coil 44 in the Y-direction notor
40 such that the upper table 21 is controlled to cone to a predeterm ned
position. The position and speed of the Y-direction notor stator 41 is al so
detected with the Y-direction notor stator speed sensor 48, and then

conpensation for the el ectri ower. 10.¢o .t he V, nt .of the
Ea T ctioB et G SPREGy LA IGSERS to THE Lot iy DOFAroT L g

descri be Lot Y. t eshoywer 13- kL8idriven in
Chec SRR SOl Sipd 0a 1 Pie r%%‘%‘?ﬁnl@%%t&%rzgo?ﬁmﬁlé? & hle]?)%%f)ér@&t'abl e 21,
whi ch i s pngunfied: on;i bRenbewyr dtabl 8r 18pskiadabhysdn 4decdr disestiang i s
driven in the Y direction with the 'f-direction notor 40, which causes the
upper table: 2drsoche sypved b the X -adtdr¥cdiircectmonsr What ¢heddovienment of
the upper table 20 21 in the X and Y directions, the Y-direction novabl e
menbes 43 nsivhtheils ihi tdde to-dheegpgan tadter2holiden| k6. nobeEren itthe X and

Y directions. [0027] The 'f-directian ngé?ble menber ,43 wi,l | next he 25
descri be@lisP RtV 1I@Ft A PeFELEnce 6TFPEOH NIHECO+181% &cth &Y mBVabl e

ronber 43,L0c) udes 3 movabl e, 2410438, 1gLYC] A5 @ gaban {4 bgt - pelunipr ood

Cr 0SS Séctior, an ope€ni ng rmed in a

si de pl at;g, 43 lggdeaﬁp %E'Qﬁt aSkig 0f  t PR JAOVENL €5 aEMARa, e @NE A2 r cynul ar

coil 44 inserted 1nto the opening 43b along the width direction (X
directionpyalsthgemvabl esarm 43a and fixed to the novable arm 43a, a
bracket 46 provided at one end of the novable arm 43a, a dynam c danper 50
proviided @Et21he other end opposite the bracket 46, and a cable 43d for
supplying electric power to the coil 44. Wth a bolt inserted into a hole
43c that is pr@Videddllahenpr agkeesqes thhelgfdi FECITP oAbl et néther 43
is fixed to the upper table 21 in such a qgn%gr thﬁﬁ thg Ionq&ﬁudinal

di rect | o PR 2 héPBof O Eorth pbhdS t 8 TERESE Y réct BRI 0b38) en - a

position command signal for moving the lower table 13 to
a predetermined position is output from a controller not
15 shown, the X-direction movable member 33 is accelerated
to move in the X direction, so that the lower table 13 is
guided with the X-direction guide rail 14 to move also in
the X direction. In contrast, the X-direction motor
stator 31, which is provided along the X-directicn guide
20 rail 37 in a manner movable in the X direction, is subject
to a force of the same magnitude in the opposite direction
as a reaction to the movement of the X~direction movable
member 33 and the lower table 13, and then accelerated to
move in the direction opposite to that of the movement of
25 the lower table 13. Since the X-direction motor stator
31 thus moves in the direction opposite toc that of the
movement of the lower table 13, the cabinet 11
theoretically has no momentum and thereby hardly vibrates

at all.

10



The novable arm 43a is formed as a carbon fiber-reinforced plastic pipe
wnEh a rectangul ar cross section having an approxi mately constant thickness
t", 15 a width W, and a height Hl, where W > Hl, in which a nunber of
fibers run in the longitudinal direction (Y direction) of the novable arm
43a so that the strength in the longitudinal direction (Y direction) is
greater than that in the width direction. The novable arm 43a is hol |l ow
20[ 0029] The coil 44, which is fitted into the Y-direction novabl e menber
43, has dﬁ“ﬁbb}OX|nately elongated annul ar shape and a rectangul ar cross

section. The external
di rection) of EESF?? Hﬂ\?‘d‘kﬁ quérarﬁl\/% ?éggrga&é?% ggrt Qb‘i"edtl% S\%r E?E{nﬁg (X285

VAl © ML 30 q NS SHISIOAoUBIOLBIR ofek g8 00 b Irbatmaviath

wi dt h \M'tq’{e the dmyabke, and thereafter a voltage is applied to the

5 coil 34 in the X-direction motor 30 such that the lower

table 13 is controlled to come to a predetermined position.

The position and speed of the X-direction motor stator 31

is also detected with the X-direction motor stator speed

sensor 38, and then compensation for the electric power

10 consumed for the movement of the X-direction motor stator
31 is input to the coil 34.

[0024]

Similarly,wheneapositioncommandsignalfornwving

the upper table 21 to a predetermined position is output

15 from the controller not shown, the Y-direction movable

member 43 is accelerated to move in the Y direction, so

that the upper table 21 is guided with the Y-direction

guiderail221x>movealsojjltheﬁfdirection. In contrast,

the Y-direction motor stator 41, which is provided along

20 the Y-direction guide rail 47 in a manner movable in the

Y direction, is subject to a force of the same magnitude

in the opposite direction as a reaction to the movement

of the Y-direction movable member 43 and the upper table

21, and then accelerated to move in the direction opposite

25 +to that of the movement of the upper table 21. Since the

vy-direction motor stator 41 thus moves in the direction

opposite to that of the movement of the upper table 21,

the cabinet 11 and the table holder 12 theoretically have

no momentum and thereby hardly vibrate at all.

11



arm 43a. The length of the opening 43b in the |ongitudinal direction (Y
direction) of the novable arm43a, in which the coil 44 is inserted, is
represented by 1,1, which is slightly greater than the length L2 of the
coil 44 in the longitudinal direction (Y direction) of the novable arm5
43a. The height H2 of the coil 44 is approximately equal to the internal
face-to-face height H3 = HlL - 2 x t of the novable arm43a in the thickness
direction thereof. The coil 44 is then inserted into the opening 43b of the
novabl e ddH%3h in the width direction (X direction) of the novable 10 arm

43a and adhesi yely {]xed betygen dhequpper nandpb@uet sphal es 43/ caach 43g of

t he nnyable ar I such a t the outer and i nner surfaces of
the coil d%%é%t&BGW@ﬂ#ftﬁ%r@ﬁﬁé@“t@ﬁméL@@nEmeﬂﬁu&hdaieﬁabasmdedﬁ t he

novable arm43a 1n the wdth direction of the novabl e arm 1543a.
the controller, and thereafter a voltage is applied to the
5 coil 44 in the Y-direction motor 40 such that the upper
table 21 is controlled to come to a predetermined position.
The position and speed of the Y-direction motor stator 41
is also detected with the Y-direction motor stator speed
sensor 48, and then compensation for the electric power
10 consumed for the movement of the Y-direction motor stator
41 is input to the coil 44.
(0026]
As described heretofore, in the XY table 10, the
lower table 13 is driven in the X direction with the
15 X-direction motor 30, while the upper table 21, which is
mounted on the lower table 13 slidably in the Y direction,
is driven in the Y direction with the Y-direction motor
40, which causes the upper table 21 to be moved in the X
and Y directions. With the movement of the upper table
20 21 in the X and Y directions, the Y-direction movable
member 43, which is fixed to the upper table 21, is also
moved in the X and Y directions.
[0027]
The Y-direction movable member 43 will next be
75 described in detail with reference to FIG. 4. The
Y-direction movable member 43 includes a movable arm 43a
formed as a carbon fiber-reinforced plastic pipe with a
rectangular cross section, an opening 43b formed in a side

plate 43h on each short side of the movable arm 43a, an

12



[ 0030] In each side plate 43h of the novable arm43a is formed an
openi ng 43e between the inner surfaces of the coil 44, the opening having a
|l ength WA equal to the internal length 20 of the coil 44 in the

| ongi tudi nal direction (Y direction) of the novable arm 43a and a hei ght
equal to the internal face-to-face height H3 of the novable arm 43a. The
openi ng 43e provides communi cation to the space 45 inside the coil 44 in

t he hol | bl 433, that ,th 45 i.nsi 5 bl 44 i

| n* conmuAREts oh WLkt KRR Bt 4108 THE rOUaBIE e e C[BOSIE

The bracket, 45 {5, cpstilyted iy, & MBhy! bl edle Wb &1 en! kgl by fittabl e
a as

into the or ne a pipe wwth a rectangul ar cross

section, f%@gfcleé' cf; %ghé MR, A Ee MVAb] 85 ar nphdac kBroughp eoe iekdl hacenther eof
and, afteér fixed adhesively, forned wth the hole 43c for attachnment to the

nmovabl e amg 43a.t 15 ngevhbe emetral 4d0cka hignenliy Saamdendih peogtdadl e to a
depth slightly deeper than the position of the attachnent hole 43c, the
novabbe artmt4da dtshat nest epppeéite Hdld dwadoe82f 6Thendyfaffe lGatpét 50,

which is attached to the_other 10 end face of the abl g .arm_43a _qpposite
t he bracmﬂrzﬁﬂpphﬁﬂﬂae§1§0m2ﬂcFH%M%rSEOpFB?rﬁBFﬁgg ronﬁﬂ%@'ﬁoggﬁﬁg arm

43a and a wei ght 52 nounted .on e r.surface t t t 1. The
flat platéSALFRE 48ES & g‘@ﬁrﬁec%?%n&gggt ilahpffﬁji%o%%bﬁ 1|Hr11 obtp'h%k%t‘s

rect angul ar - pi.ped _npvabl e. .Qvipde: : i beat 4 he flat
pl ate 51 ‘A d%gﬁéqngﬁﬁ%rggéghgﬂég?6§%dkgﬁge%b%%e%%ﬁgﬂgggT?Qtfixgﬁgghhesively

to the m%vaﬁ?ig A M A38: KW thetneonchhe sHef asagaft ddendl afii pbatea il
opposite the weight 52 is attached a danpi ng nenber for vibration danping.

The dgnpidige 20 FERharrs@yohe sattcactied Wi ol e colibhe- si ded adhesi ve tape,
for exanple. The dynami c danper 50 is configured to disperse the vibration
peak of tE0X8directi on novabl e nmenber 43 using the weight 52 and the
danpi ng nmenber. [0033] 25The thus arranged 'I-direction novabl e nber 43,
which is fornmedhd c@@ﬁéﬁhﬁt&ﬁﬁmeiﬁ?ércédsplggfpgg(xﬁﬁigﬁre&%ﬁgapand

ot on o RRE-CON 45T ALOPLAr T TE cPTHE Novahl & SFmcas 1aovery 17 ght

section having an approximately constant thickness “t,

15 a width W,, and a height H;, where W; > H;, in which a number
of fibers run in the longitudinal direction (Y direction)
of the movable arm 43a so that the strength in the
longitudinal direction (Y direction) is greater than that
in the width direction. The movable arm 43a is hollow.

20 [0029]

The coil 44, which is fitted intc the Y-direction
movable member 43, has an approximately elongated annular
shape and a rectangular cross section. The external
length W, of the coil 44 in the width direction (X

25 direction) of the movable arm 43a is greater than the width
W, of the movable arm 43a. The internal length W; of the
coil 44 in the width direction (X direction) of the movable

arm 43a is also greater than the width Wi of the movable

arm 43a. The length of the opening 43b in the longitudinal

13



rel ative to conventional Y-direction novable nenbers. In addition, carbon
fibers ensure strength in the longitudinal direction, and the upper and

| ower plates 43f and 43g of the novable arm 43a are reinforced vertically 5
with the side plates 43h as well as the netal block, annual coil 44, and
connection 53 fitted into the novable arm 43a, which allow for a very high
bendi ng strength about the X axis. This |ightweight and high-stiffness
structure.allows th cy, e i br o) dent 10

: %i%ad QB ENe ARAUCNG AT LB L ABLY M DI O3 ADden! fngen

i ncrease ynam ¢ danp Side vibrates vertically with the

bracket 46 fixed;tosthe uppastah), el%l S85¥bBEnae @ ¥y Xed, pehdth ke this
exenpl ary enbo I ment, the weight can be about half and the natural

frequenc%l@ﬁﬂn@ﬁya@@dbtbr5t&kﬂﬁ&jﬁ@OB@thhCDBV@ﬁtthatoYldﬂﬂechlOhel5
novabl e menbers. [0034] Accordingly, the travel speed of the tables
13 and 21coani bedinedeakiet: ok { hout( Y ddreast hgnd he fodtputmeyaPhe Adfors 30
and 40. In addition, since the Y-direction 20 novabl e nenbe 43 has a hi gh
nat ur&l frlegueridye h%EGhﬁeHmé%Eyt%%n%%ﬁénﬁ4céﬁtapﬁéﬂ”YHn?E% a@@uéﬁd forth

nmovenent of the upper table 21 can_differ fr atur | r of the
YﬁdlrectFGhtﬁﬁ%dﬁf ef 258~ Yfhi LRCEa eﬁ@&' 3the cc&?re%bé%g??&y

vibrati o, yhere gr&hsy}gr%ekh%%me&gng% ot B8 rWpRe o abler2d soanTbe

i ncrease Furt her, since the Y- |rect|on novabl e nenber 43 is

arranged P*Zica""‘ﬂs'ihg}l%nélertedv\bhﬁb the oihifdd psptgdes hoeabaach
| ateral side of the novable arm 43a, the nozzle 16 55 shown in FIG | can

bl ow cooldng s@ia idi tBetkydont®: thetdaid (%4¢ivkertebyn X et coiel mddabdre be
cool ed efficiently. Moreover, the cooling air passes through the opening
43e iln eachn | £derahdsadbest weey nbiabHebatmesan the gepP et 8NS5 Lh¥ Shace 45
inside the coil 44 and cool the inner surface of the coil 44, whereby the

coil 44 dhhﬁ%@sc%%fe@névﬁﬁga@fa?@%ﬂ“%V@Q eTﬁF?‘ééﬁ'Fﬁp?8§%1?h@agpfﬁblency

f I dth the t | 44.
Fur Cher ot £ o5 bEner e o Kar £ B0 7010 CBpoRerte Ut ol fneFmi®
Influences, &é]il' 833 dd ‘%P{ é(}g - t%e\f"g‘é?ne%\’aé}@elgﬂ?@@‘arlg SLGYT BEY Gan be

i mproved Hnd-the trave di rection novabl e nenber 43 can be

i ncr eased, by, gpel é!!rﬂlgfl@a' %g%ecwim 4110936} o h54lFt Barghot/l® lenalimg air
bl owi ng nozzle 55 is arranged outside the 'f-direction novabl e nenber 43
and 15 43a.

{0030]

In each side plate 43h of the movable arm 43a is formed

an opening 43e between the inner surfaces of the coil 44,

the opening having a length Wy equal to the internal length

20 of the coil 44 in the longitudinal direction (Y direction)

of the movable arm 43a and a height equal to the internal

face-to-face height Bz of the movable arm 43a. The opening

43e provides communication to the space 45 inside the coil

44 in the hollow movable arm43a, so that the space 45 inside

95 the coil 44 is in communication with the space outside the
movable arm 43a.

[0031]
The bracket 46 is constituted by a metal block with

a size tightly fittable into the movable arm 43a formed

14



faces the coil 44 in the above description of this exenplary enbodi nent,
the nozzle 55 nay be inserted into the holl ow space on the side of the
novabl e arm 43a where 20 the bracket 46 is provided to cool the coil 44.

Al though the internal length WB of the coil 44 in the width direction (X
direction) of the novable arm43a is also greater than the wdth W of the
novabl e arm 43a and the opening 43e is forned in each |ateral side of the

novabl e arm 43a to 25 ' i ' . i_nsi '
T T he B ERRaLErh B Pa TN A LS B bt P ARCP e p P g o T col

| ength V&, of %gf‘ar?gé lgr%4i3|%] tRe Mt Brdi eget FaBe(Xndirkest har), afckhe

novabl e arm e smaller than the width WL of the npbvable arm 43a so
that onl yithes Quiies s 1 sunface oafmdday Coh |t Hd s e radlest 6 r am eachmeatter al

side of the novable arm 43a and thus the opening 43e is not formned.
to the movable arm 43a. Since the metal block has only

5 a length penetrable to a depth slightiy deeper than the
position of the attachment hole 43¢, the movable arm 43a
is almost entirely hollow.

[0032]
The dynamic damper 50, which is attached to the other

10 end face of the movable arm 43a opposite the bracket 46,
includes a flat plate 51 protruding from the movable arm
43a and a weight 52 mounted on the upper surface of the
flat plate 51. The flat plate 51 includes a connection
53 tightly fittable into the rectangular-pipedmovable arm

15 43a to provide connection between the flat plate 51 and
the movable arm 43a, and the connection 53 is £fixed
adhesively to the movable arm 43a. Further, on the surface
of the flat plate 51 opposite the weight 52 is attached
a damping member for vibration damping. The damping

20 member may be attached with a double-sided adhesive tape,
for example. The dynamic damper 50 is configured to
disperse the vibration peak of the Y-direction movable
member 43 using the weight 52 and the damping member.
[0033]

25 The thus arranged Y-direction movable member 43,
which is formed of carbon fiber-reinforced plastic,
configured with and high-strength properties, and 1is
hollow except the bracket 46 and the portion of the coil

44 inserted into the movable arm 43a, is very 1light

15



[0037] 5Al though the Y-direction novable nmenber 43 is fornmed as a carbon
fiber-reinforced plastic rectangular pipe in the above description of this
exenpl ary enbodinment, the 'f-direction novable nenber 43 may not have a
rectangul ar-pi ped structure as long as it is hollow, but 10 have, for
exanpl e, a sandwi ch structure in which honeyconbs and/or ribs are placed
Pﬁt vvle](candyppe[. and | owte;lr pl a';rgs of carbon fiber-reinforced plastic. Although
e 'f-direction novable nenper 43 is.formed as a L.her.-reipnf or ced
plngs;[j! c ﬁ{@d@ﬁ’:@lﬁfﬁfo ﬁi;lﬁbv'?rht%ﬂ@aibg\_/élf§cd_ejs%?imp?‘f%ﬁigl%?ﬂjg?&engﬁary
enbodi ment, the tabl e 10 may. a dif nt | atijop a own in
FIG 5 irdtithoBa x-of FBRP onil%r%t%\é% GOQEEBE;@' f-sggj;@:aﬂc i on rrlnq?or%?(?qare

arranged jcontrary.ta it R .confi gyr ald @n redhewpd 1 aldGl olie d pltiess dase, th
novabl e r‘}eorlrrb(%r o%él%lhe X- gi rection 20 notor 60 vvgul d ge ef orprred as a cér boﬁ

fiber-reijforeed pFashécnboeianguai fipearg0088hforced vershealld we
appreci ated that the present invention is not limted to the enbodi ment
descr kbed; aiovwe e aridaml 2% v @riatisons ldnd snbiefheheilohs ocdn BE vede

wi t hout departing fromthe spirit and the technical scope of th re
i nvent i orcasl defi pad! pmﬁe@fﬂ@@@%ékﬂ%@ﬁémﬁaﬁ%@w%&%@ ogg]nt

10XY tabl e 11cabinet 12table holder & 13l auer; talgnden 3R%ui nardion gui de
axis. This 1lightweight and high-stiffness structure
allows the freguency in the primary vibration mode to be
10 increased, in which the dynamic damper 50 side vibrates
vertically with the bracket 46 fixed to the upper table
21 serving as a fixed point. Inthis exemplary embodiment,
the weight can be about half and the natural freguency can
be about 1.5 times those of conventional Y-direction
15 movable members.
[0034]
Accordingly, the travel speed of the tables 13 and
21 can be increased without increasing the cutput of the
motors 30 and 40. in addition, since the Y-direction
20 movable member 43 has a high natural fregquency, the
fregquency component contained in the back-and-forth
movement of the upper table 21 can differ from the natural
frequency of the Y-direction movable member 43, which can
reduce the occurrence of vibration, whereby the ftravel
25 speed of the upper table 21 can be increased.
[0035]
Further, since the Y-direction movable member 43 is
arranged as shown in FIG. 4, in which the coil 44 protrudes

from each lateral side of the movable arm 43a, the nozzle

16



16, 36, 46 bracket 17Y-direction notor hol der 18l ower table sensor 10
19upper table sensor 2lupper table 22, 47Y--direction guide rail 23bolt
30X-direction notor 15 31X-direction nmotor stator 32, 42permanent nagnet
33X-direction novabl e menber 34, 44coil 38X-direction notor stator speed
sensor 20 40Y-direction notor 41Y-direction notor stator 43Y-direction
novabl e nmenber 43anopvabl e arm

55 shown in FIG. 1 can blow cooling air directly onto the
coil 44, whereby the coil 44 can be cooled efficiently.
Moreover, the cooling air passes through the opening 43e
in each lateral side of the movable arm 43a to get into

5 the space 45 inside the coil 44 and cool the inner surface
of the coil 44, whereby the coil 44 can be cooled over a
larger area. This can improve the efficiency of cooling
and thereby suppress the rise in the temperature of the
coil 44. Furthermore, expansion of surrounding

10 components due to thermal influences is less likely to
occur, whereby the bonding accuracy can be improved and
the travel speed of the Y-direction movable member 43 can
be increased by applying a larger current.

[0036]

15 Although the cooling air blowing nozzle 55 1is
arranged outside the Y-direction movable member 43 and
faces the coil 44 in the above description of this
exemplary embodiment, the nozzle 55 may be inserted into
the hollow space on the side of the movable arm 43a where

20 the bracket 46 is provided to cool the coil 44. Although
the internal length W; of the coil 44 in the width direction
(X direction) of the movable arm 43a is also greater than
the width W; of the movable arm 43a and the opening 43e
is formed in each lateral side of the movable arm 43a to

25 provide communication to the space 45 inside the coil 44
jjltheabovedescriptioncﬁfthisexemplaryembodiment,the
internal length W3 of the coil 44 in the width direction
(X direction) of the movable arm 43a may be smaller than

the width W; of the movable arm 43a so that only the outer

17



43b, 43eopening 25 43chol e 43dcabl e 43fupper plate 43gl ower pl ate 43hside

plate 45 48 50 space Y-direction notor stator speed dyna
flat plate P ynani ¢ danper 51

surface of the coil 44 protrudes from each lateral side
of the movable arm 432 and thus the opening 43e is not
formed.

[0037]

5 AlthoughtjmaY—directionnmvablen@mber43 is formed
as a carbon fiber-reinforced plastic rectangular pipe in
the above description of this exemplary embodiment, the
Y-direction movable membexr 43 may not have a
rectangular-piped structure as long as it is hellow, but

10 have, for example, a sandwich structure in which
honeycombs and/or ribs are placed between upper and lower
plates of carbon fiber-reinforced plastic. Although the
v-direction movable member 43 is formed as a carbon
fiber-reinforced plastic rectangular pipe in the above

15 description of this exemplary embodiment, the XY table 10
may have a different configuration as shown in FIG. 5 in
which an X-direction motor 60 and a Y-direction motor 70
are arranged contrary to the configuration shown in FIG.
1. 1In this case, the movable member of the X-direction

20 motor 60 would be formed as a carbon fiber-reinforced
plastic rectangular pipe.

[0038]
It should be appreciated that the present invention
is not limited to the embodiment described above, and any

25 variations and modifications can be made without departing
from the spirit and the technical scope of the present

invention as defined in the appended claims.

REFERENCE NUMERALS
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5 52 wei ght

10

15

20

25

53 connection 55 nozzl e 100 wire-bondi ng appar at us

[0039]

10
11
12
13
14,
16,
17
18
19
21
22,
23
30
31
32,
33
34,
38
A0
41
43
43a
43b,
43¢
43d
43f
43g
43h

37
36,

43¢

46

XY table

cabinet

table holder

lower table

X-direction guide rail
bracket

v-direction motor holder
lower table sensor

upper table sensor

upper table

v-direction guide rail
bolt

X-direction motor
¥X-direction motor stator
permanent magnet
¥-direction movable member
coil

¥-direction motor stator speed sSenscr
Y-direction motor
Y-direction motor stator
vY-direction movable member
movable arm

opening

hole

cable

upper plate

lower plate

side plate
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101 bondi ng head 10 102 bonding arm 103 capillary CLAIMS 1. A
two-directionally novable table novable in two directions, first and
second directions, perpendicular to 5 each other in the sane plane, the
table conprising: a first table configured to be guided in the first
direction and driven in the first direction with a first

45 space
48 Y-direction moter stator speed sensor
50 dynamic damper
51 flat plate
5 52 weight
53 connection
25 nozzle
100 wire-bonding apparatus
101 bonding head
10 102 bonding arm
103 capillary

20



not or ;

direction with a second directional

a second table configured to be guided in the second 10

gui de provided on the upper surface of

the first table and driven in the first direction together with the first
table as well as in the second direction with a second notor; and a novabl e
menber conprising a novable armnovable 15 in the first and second

directions together with the second table,

pl astic holl ow body with a rectangularﬁé%oss section extending in the

second direction with one end ther &P
in each short side surface,

formed as a fiber-reinforced

ng fixed to the second table and,
provided with an 20 opening elongated in the

second direction, and an annular drive coil inserted into the opening to be
attached.to th vab rm. aLt i@l ¥ PEOtIAKd dgmb Kramlidiei apenicng i n
g e

the widtH direftioh o

tabl e ac

such that

ength of the opening of the novable armin the second

di recti on.4sn gbeaker trhaphéheaext grhahel edtch iblfe cCOMBR TREin 21

di rection perpendicular to the insertion direction, and.thg% t@e iq}ernal
length of the drifviersoitabhet konifisettpentdi PectToricd yPe

wi dt h of

10

15

20

25

éfseggz%%!%;gwgrfggntygttggefgg%&?Jﬂ%%ggiggewq&hy%.%@ﬂsﬂs
motor;

3 second table configured to be guided in the second
direction with a second directional guide provided on the
upper surface of the first table and driven in the first
direction together with the first table as well as in the
second direction with a second motor; and

a movable member comprising a movable arm movable
in the first and second directions together with the second
table, formed as a fiber—-reinforced plastic hollow body
with a rectangular cross section extending in the second
direction with one end thereof being fixed to the second
+able and, in each short side surface, provided with an
opening elongated in the second direction, and an annular
drive coil inserted into the opening to be attached to the
movable arm and partially protruding from the opening in

the width direction of the movable arm.

2. The two-directionally movable table according to
claim 1, wherein

the movable member is configured such that the length
of the opening of the movable arm in the second direction

is greater than the external length of the drive coil in

21

& Yt'fdn t he

e"arm 25 2.The two-directionally novable
rﬁg@?iBﬂsql@E%%%;aW@Eé@E@nd<diredﬁ&bmﬂyabiepﬁBdbemlﬁ@ré@hfigured
e

t he



S in comunication with the space outside the novable arm 3. The
two-directionally novabl e table according to claim1, further conprising a

nozzle for blowing air directly onto the drive coil in the novable nenber.
10 4. The two-directionally novable table according to claim2, further
conprising a nozzle for blowing air directly onto the drive coil in the

novabl e nenber.

15 5. The two-directionally novabl e table according to claim

1, where the f . ¢
L e e el b0 pen @t O B e 1 ARLE RIS N SEceRd L abl e s

and that the internal length of the drive coil in the

insertion direction is greater than the width of the

movable arm, and that the space inside the drive coil is

5 in communication with the space outside the movable arm.

3.

claim 1,

The two-directionally movable table according to

further comprising a nozzle for blowing air

directly ontoc the drive coil in the movable member.

The two-directionally movable table according to

further comprising a nozzle for blowing air

directly onto the drive coil in the movable member.

10

4,

claim 2,
15 5.

claim 1,

The two-directionally movable table according to

wherein the first table is an ¥X-direction takle

and the second table is a Y-direction table.
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