English translation of the International Application as filed DESCRI PTI ON 5
TI TLE OF THE | NVENTI ON: TWO- DI RECTI ONALLY MOVABLE TABLE TECHNI CAL FI ELD

[ 0001] The present invention relates to a structure of a W
two-directionally novable table for use in a bondi ng apparatus. BACKGROUND
ART [0002] 15In bondi ng apparatuses such as w re-bondi ng apparatuses, an XY
table is used as a two-directionally novable table on which a bonding
target such as a seniconductor device is novable in X and Y directions,
i.e., two Bagiizandrahsmtiomldfthpdnpenditiohak Agpticatianegs fBech 20 an XY tabl e
includes a |l 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 |ower table and ¥£§E &g Y-direction notor in the 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 novable in the X and Y directions. [0003£ There has been pr oposed
an XY tabl BIOLEt OF THBeINWBNEIONad THSOWE RECTHPRALEY nHOBPLENERBEE of a
Y-direct ion notor is connected and fixed to an upper table for

hi gh-accuracy positioning (see Patent literature 1, for exanple). 5 PRI OR
ART DOCUMENTS TECHNICAL FIELD

[0001]

The present invention relates to a structure of a

10 two-directionally movable table for use in a bonding

apparatus.
BACKGROUND ART
{0002]
15 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
semiconductor device is movable inX and Y directions, i.e.,
two horizontal mutually-perpendicular directions. Such
70 an XY table includes a lower table to be 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
25 Y direction on the lower table, which is configured to move
in the ¥ direction, so as to be freely movable in the X
and Y directions.
[(G0O03]

There has been proposed an XY table of the type
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PATENT DOCUMENTS [0004] 10 Patent literature 1: JP2002-329772 SUMVARY OF
THE 1 NVENTI ON PROBLEMS TO BE SCOLVED BY THE | NVENTI ON 15[ 0005]

However, in the XY table of the related art described in Patent literature
1, the novable nmenber of the 'f-direction notor, which is connected and
fixed to the upper table, is noved in the X direction together wth the 20
upper table. This requires the X-direction notor, which is configured to

nmove the lower table in the X direction, to nove the |ower and upper tables
and the novabtéonefbElrove Thehyed f et DRl Aot BIPEh Athe % direetisR. 1f the
novabl e menber of, the Y-direction notor i.s ., heayy, o] . O he

X-di recti di°hBfor*9 n(?f*)élgé?gét,edtsu??gr i]%nlgX JFlont’;?)a %%{ob"f%%% nac'(tjdhbglt53 t Egtrt ravel

speed of tje,l ouekut-abhe peannatehied ned ased: easi 1 yrapdthirer ehy rblke bondi ng
apparatus cannot be operated at hi gh speed. [0006] Al so, in the XY

tabl e of téeamphated art described in Patent literature 1, the novable
menber of the Y-direction notor is attached in a manner protruding from
near tHe upper surface of the upper table in the Y direction 5 and
therefore is subject to a Y‘Eh&%&tﬂ%%r ipr&orce as well as a bending
nmonment reaction force fromthe upper table when driving the upper table in
the Y direction. This bendi ng nonent nmay cause the novabl e nenber to
vibrate, which may result in a fluctuation in the pressing |oad of 10 the
capi |l lary during bonding, suf fRETERT{PORIYEYNTS0l em of possible reduction in
bondi ng quality. If the novable nmenber of the Y-direction notor is heavy,

t he frequeh@90§énponent contained in the back-and-forth novenent of the

upper &p&%ga EGOMES +ARRLXIJTRE £ eobhe natdra frequency 15 of the novable

menber, Ich may result 1n an increased vibration, also suffering froma
probl em of possible reduction in bonding quality. In order to avoid such
reduction in bonding quality, the working speed of the XY table cannot be

i ncreased, suffering fromSNMARY c@Fi REEhS T4 bondi ng appar at us cannot
be operated at high speed. [0007] Further, since the novabl e nenber of the
Y-direction notor described in Patent literature 1 is forned by

PROBLEMS TO BE SOLVED BY THE INVENTION
15 [0005]

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

20 upper table. This reguires 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 member
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]



nmounting a coil on a flat plate, it is often the case that 25 heat produced
when a current flowin the coil cannot be dissipated sufficiently. In this
case, output reduction due to tenperature rise and therefore electrical

resi stance increase in the coil and/or thermal displacenment due to
expansi on of conponents around the coil may cause a reduction in bonding
accuracy, which nmakes it difficult to apply a large current, suffering from
a problemin that the travel speed of the novabl e nmenber of the 1-direction
mot or cannot be zilneredsed reasiy yalb[@@0B]the relajedjarhepescanbenj ect of

the present invention to provide a bonding apparatus that can be operated
at high speed.?aloVEANS @dWNéfrHéqﬁQoél ToodgTPer 31 PEne

Thepr esent{ nyepLion s eGLedl o yos dhreeti ABALly. geyable tapkedovabl e in

two directions, fiIrs second directions, perpendicular to each other 15
in the sangepkans upbert @bl eatbclfidhegupge fit=stld ableheonfii gacedotno be
guided in the first direction and driven in the first direction wth a
first rfot orndatisecofdreabsesebhtruied t'o-bergurdes raackhdoseésri@edirection

with a second djrectiopal guide provided qQn the upper-_surface 0 the
first tabl®® dﬁ%ljdﬁ%/é‘ngreﬁdgﬁl@ f“PB‘é"t“td'reaC%lon %012%1 £ruy tt%%t Hg’%fz'zf

irection tog er 'w irst table

as wel | asyip; Lhenggeend AifotioOnupbeh 2apeeont Miory andeacaoyabl e
menber |n6?ud|ng a novabl e armnovable in the first and second directions

t oget her wri bs the siecpmd rteall ez yforunee tas ao26bflebeenp el nfovdéed apleast i ¢
hol | ow body with a rectangul ar cross section extending in the secaond

di recti on whifhomey eres ¢ herigafa Bdivsd ¥a % t1d (e 8ECHTEAR%¥ARd, in each
short sjde surface

di r ect i%n, "RRSHY %%%%?glr&g]?rilWé&ﬁ“‘?ﬁiﬁ?@?ﬂﬂ RBORLSH 4 ol sieeend
possible reduction in bonding quality. If the movable
member of the Y-direction motor is heavy, the frequency
component contained in the back-and-forth movement of the
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 guality. In order to avoild such
reduction in bonding quality, the working speed of the XY
table cannot be increased, suffering froma problem in that

20 +he bonding apparatus cannot be operated at high speed.
[GOD7T]

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 often 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 colil and/oxr thermal

displacement due to expansion of components around the
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into the opening to be attached to the novable armand partially protruding
fromthe opening in the width direction of the novable arm [0010] 5In the
two-directionally novabl e table according to the present invention, the
novabl e menber can preferably be configured such that the length of the
opening of the novable armin 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 @bt eetdy0naiisegs eatdercttihan inheomd dbd aofcuthec owdbicd BeresSand t hat

t he space inside the drive coil is _in comunication with the_space outside
t he novabl &t adAf£15RO01EP appPly aTH@rt%-%i%%‘ﬁon%lﬂly{}eﬁﬁi?ﬁb?éo@a& e

according to the present invention f I r 1 a nozzle
f or blomjn@r%PEeﬁi?%c§ Yt dntd ﬁﬁf%ﬁ?%gg%%fﬁgﬁﬁm¥ %%ﬁﬁegﬁﬁgﬂﬁtﬁggf. The

t“D'dirECttggakLMi%%%%QH%tﬁﬂﬂ&taégﬂﬁstngetQdﬂld&ﬁhdwéaenlylnvention can
preferably be arranged such that the first table is an X-direction table

and t hes secoadstiable is a 1-direction table. ADVANTAGES OF THE | NVENTI ON

25[0012] The present invention offers the advantage of provjiding a
bondi ng appar at U< tiate3He b opRA§CEd Odt Wh%ﬂ?%%%%ﬁe 1%%FE218%S | PTI ON OF

THE DRAWNGS | 0013 ; IS dnRlan W 8W 8heanl ih tabhe gdccordi ng
to an exenﬁfgpﬁggn%o ?ﬂ%ﬁ?gogbghg%gfggent in&%ntion%QSFlG. 21is gﬁgront

view of thg,X¥qtable according to the exenplary enbodi ment of the present
i nvention.

10 MEANS FOR SOLVING THE PROBLEMS
[0C09]

The present invention is directed to a
two-directionallymovabletablenwvable:httwodir@ctions,
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

50 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

75  fiber-reinforced plastic hollow body with a rectangular
cross section extending in the second direction with one
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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FIG 3 is a side view of the XY table including a Y-direction novable
menber according to the exenplary enbodi nent of the present invention.
10FIG 4 is a perspective view of the Y-direction novable nmenber in the XY
tabl e according to the exenplary enbodi nent of the present invention.

FIG 5 is a plan view of an XY table according to another exenplary

enbodi nent of the present invention. 15 EMBODI MENTS FOR CARRYI NG QUT THE

| NVENTI ON [ 0014] A wire-bondi ng apparatus 100 according to a
preferred exespkaeyocerbadignent lof dheapredeht itheemiiHP 2O k| ahérei nafter
be described in detail with reference to the acc.on(ganyi ng drawl?gﬁ. As
shown in RP&tialille WFPBIBBABRNGT BPBarGt s PRI 1 eI ddes “AF XY ¢5Bl e 10
provided wi,th a_l.ower .table an_upper table 21 that are arranged,
respective‘li§/1fef:ﬁl%’a>?ifs% al g?\%ﬁfl% %% and 25 Y-axis (along line Y-Y)
directions;ghbi@y, of coordinate axes perpendicular to each other in a

pl ane. The | ower and upper tables 13 and 21 are connected, respectively;
with ans X- di r ectlironhrot o -80 rgnd ieneldit BevadH SrHESL 40cC86 HRgt tPhe tabl es
13 and 21 can be driven, respectively, 6 .in the X and Y_dj jons wth
the respectl9ePHDTBRE %@V%ﬂﬂgﬁﬁf etrhﬁvﬁ%%grm?ggfeé ﬁgnigg%%ggéég bondi ng
head 101 for k LN capkl 03 rathachednathcaolreadeng end of
a bondi ng g?mgﬁé%g%géhggmﬁhi gh%teeﬁ%, ht@ﬁ}gté gi rgcti o% in v?hai ch the bondi ng
arm 102 expafds 1kS a¥undii heehieoBe candl tchier editrieet | D0 eepeadi tbkar theereto is
X direction. [0015) As shown in FIG 2, the X-direction mptor 30 is 10

i nstal | ed ertehsalppeensgtinf &t 6fca €8bVAetcAilvil afhR df +BEEFOR gui de
rail 37. The X-direction notar 30 is,, f , voi ce. coil tor,

whi ch, '&s P%WEPF“I?HB\RH, G5y b%ejsn%%i}'(-lgh gét%{gégﬁ%r?or?'orgégaifgg%tlﬂ%avi ng a
per manent gHQQ%a?IZ 204580 X4 rect i gnivavaph el menbern33 havkrgianls coil
34. The X-direction novable nenber 33 is held inside the X-direction notor
stator 31 whtBcanoX- dist etlcizare guitten nNote shownh ohi thenareEsbiBeaXndi rect i on
novabl e menber 33 novable only in the X direction, The X—,(}i rectigon guide
is, for exanpl ethatwelheknd®dcd r &cts &t i nbh?yp‘grbﬁg coll s in

communication with the space outside the movable arm.
15 00111
The two-directionally movable table according to the
present invention can preferably further include a nozzle
for blowing air directly onto the drive coil in the movable
member. The two-directionally movable table accordingto
20 the present invention can preferably be arranged such that
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.



20 enploying a cross roller guide or the like. The X-direction notor stator
3l is held with the X-direction guide rail 37 to be novable in the X
direction, in which the X-direction novable nmenber 33 is driven, but not
novable in the Y direction. 25[00161 The X-direction novabl e nenber
33 is provided with a bracket 36 on the side nearer the |ower 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 holder 12 via an X-direction
guide rail 14 in a mePREEFNBFALRE ATT PP THEF RRPBANGSn which the
X—directioP ﬁ?gﬁble menber 33 is driven, but not novable in the Y

di rection. ? e"table holder 12 is fixed to the cabinet 5 11. It is here

assuned that themei ght; Ofs theaX- di BGCHIFOR NONOr: 83 BE 0f c3drhgngr €at er than
the total weight of the X-direction novable nmenber 33, the |ower table 13,
and addi ti@anatkynal¥xdi redtddimernyabf et renperes43t thhevappeent abl e 21, and
t he bondi ng head 101 | gaded _on the | ower table 1013 [0017L ) As shown
in FIGS 2, an XIdi%-ec iénenbEBP sV aedr °SpEas &¥nkpPLlegafsr detrgcttng t he

travel spe o] X-diregti Of ¢S o] in ot jrection is
installed ?ﬁet éggglgggzﬁgﬁx%%ﬂnA oﬁgrE?gb §%§§ﬁ§bf'lég#§%é etecting the
position and trawel. speed Hfsihe lrover ofablhe ¥ itabhe Xnditaehigon is
nount ed on the upper surface of the table holder 12. [0018] 20As shown in
FIG 3, thé ¥didereérhomaivtiore 40engelelar onr dheduppert isur ¢agapéf ctvhe
cabinet 11 via,a Y- ié%ction not or_holder 17 and a Y-direction guide rai

[

47 in a mEHRRPAABGRE e NP H P ect PERPETRE 'Y-direction notor 40 is, for

exanpl g, a plangrd i ngag smof of. - WBLER 1AClpdes 823 nE Y Lgetien s pt or
stator 41 having a permanent magnet 42 and a plate-like Y-direction novabl e
menber 43 havibleaun€dbé rddn showmxyi Rabll@ atcdr@dif] tAstskowreinplEk@ 3, the
Y-direction novable menber 43 is provided with a bracket 46 on the side
nearer theeuppetneabl ef2theThy Hdicket "¥606f °he Y-directi on novabl e menber

43 s fixed 10 the, unper. syriaoe of NS AbRet ablie 21,05 0ag okt 23. The
another exemplary embodiment of the present invention.
15
EMBODIMENTS FOR CARRYING QUT THE INVENTIORN
[c0141
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 table 21 that
are arranged, respectively, in ¥-axis (along line X-X) and
25 Y=-axlis (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,

&



5 table 13 via a 1-direction guide rail 22 extending in the Y direction.
The upper table 21 is thus configured to be novable in the X direction
together with the lower table 13 as well as in the Y direction on the upper
surface of the lower table 13, that is, the upper table 21 is novable 10 in
both the X and .1 directions. The 1-direction novabl e nenber 43, which is
fixed to the upper table 21, is also configured to be novable in both the X
and Y directions together with the upper table 21. [0020) 15As shown in
FIG 1, then penaanentdnagaered?;onsi ol tderves s nrgnet ¢ cnelerd £6rnmi ng
means in the 1-direction notor staggr %ﬁ,,is&ﬁ{ovi ed ext nsivglé to the
ends of tHnd-#Pr et ol fotBPest AEGL ALY ASsH AT i h THaf* PRe 5 mnent
magnet 42 f&¥$ﬁ§xt9§r€9Ehﬁ§ reglLan £f; 1he, 20 ppyeent . of sbheycgkl 244 in the
X direction, th serves as a magnet onot'i ve section in the 1-direction
movabl e nenbed i Ag. ehd adi bbadinigherwel ght oA stdieown din ecitd ol ,mbher st at or

41 is greater than the total weight of the 1-directionnovabl enenber 43, the
upper tsableigdctand tine RBipbndittey keadiron. afoo22 expandfhelfover table

sensor 18 is nmounted on the table halder 12 to.d i ti_on and
speed of t%%r?SﬁéPntaBPQ'f§? %ﬁrFﬁ ﬁﬂﬂxﬁeﬁﬁﬁ?%%gﬁgggtEEEF%&E?HFé le 13 is
mount ed angppper table sensor 19 for detecting the position and travel
speed of t%e’upper table 21 in the Y direction. A Y-direction notor stator
speed sensppo48)for detecting the travel speed of the Y-direction notor

stator 41 is 5 installed in the 1-direction notor holder 17. There is also
provi ded a nozzl*s 55heer BPoiiRy céol ithg aF TO1BEEBOPt A MM r&ctiSon

nmovabl e menber 43, the nozzle 55 beinag installed in. aner, .t hat the
air ouy\etl?ﬁg?éiFdfé%%gﬂF%eugg?F i fﬁ%bdgg)g Cé%f%%*e?}g? gmfﬁb gi ves a
bri ef deSCﬂ&lmEQEt%nalaug%r akikanzof, thaet Rugiaeranged ¥ dalloe 1. Wen a

position comrand signal for noving the lower table 13 to a predeterm ned

posi tion isoputpatplepna ar cionk rad 1 ematolr 15 shown,ag Hes Xedilr é8eWen novabl e
nmenber 33 is accelerated to nove in the X direg;ion, so that the | ower

tabl e 13 i&nghPded ak th AHE oL PR 85 Un SGETRF raiteih" ¢ & REVE2EFES in the X
direction._|In cgn%&ag%d L exg-qyéﬁg%éﬁy 0518t ALAL 313 3WAILGH i Provi ded
c rai [

al ong the NeaPrection gui-de n a nmanner novable in the X

di rectjon, . $154Pj ecind - ifrerae of ridhe sanmemagni Bodes iHe tdheneppesi t e
direction as a reaction to the novenent of the X-direction novabl e nenber
33 and thethevierdiabteid8, mandrtheat acck! eridile@nt §-ABV¥E Gt ATh@udideect i on

opposite to that of the novenent of 25 the | ower tab|§>13me8%99§:§ e
X- di rect | oRCHDEBPYEY a¥ B CBIMERES hBFeS~PATERE ‘A BEVPGH OP5o%iTe X0 that of

the movement.gfithe honar, tabl & 18 ddies 6abi nehe 14-the@ERGAIY dias no
noment um an ereby ardi y Vvibrates at all.
is, for example, a well-known direct acting type one
20 employing a cross roller guide or the like. The
¥-direction motor stator 31 is held with the X-direction
guide rail 37 to be movable in the X direction, in which
the ¥-direction movable member 33 is 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

pracket 36 is fixedly coupled to a bracket 16 in the lower

table 13 with & bolt. The lower table 13 is held on a table
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[ 0023] The position and speed of the |lower table 13 is then detected
with the |l ower table sensor 18 and fed back to the controller, and
thereafter a voltage is applied to the 5 coil 34 in the X-direction notor
30 such that the lower table 13 is controlled to cone to a predeterm ned
position. The position and speed of the X-direction notor stator 31 is al so
detected with the X-direction notor stator speed sensor 38, and then
conpensation for the electric power 10 consunmed for the novenent of the
X-directi omcho¢tor 18t atier a31 ¥siirputien thédeoinzild4 14 00243 manner
Simlarly, when a position_command signal, for noving t er table 21 to
a predet erfhedlpositiohei & Eﬁﬁtﬁ%gfrdﬁ3t%%183nfgglPngﬁg?cgﬁSRM, t he
Y-directi I r,43; L sqaccel.er MAUE s o N8, Yeglr @ction, so
that the Uooer rani S s gutded i ch it ne ¥ o F oot on gui e TArl 22 o
nove al so diNrébei¥ndi resti eablkenheddlaradi? ihef eakd riect tion awbonest ator 41
which is provided along 20 the 1-direction guide rail 47 in a manner

movabl & i ntt he ¥ disr Bereonsspgedublektt o e fdrice ot he e~ ShhRCRAGRI t ude in

the opposite direction a reaction tq the . .novenmen f. 1-direction
movabl e mﬂﬁﬁﬁr4§83%8rtﬁz ﬁSpgf%ﬁﬁﬁﬁaéﬁﬁngﬁﬁﬁﬁﬁ&ﬁ%ﬁ@% éggtgg Féonnve in
the direct}.on; pRROSHhemdR A 4 a9l r t Be, MevemaRtyaf ther dipper Lahl e 21.
Since the Y-direction notor stator 41 thus noves in the direction opposite

to that ofaddet houeddnt aof -the euppem traltab P4, mehiee cabBnethéluppdrt he tabl e
hol der 12 theoretically have no nmonentum and thereby hardly vibrate at all.
[ 0025] tablqpd pasfitiehbend idseBaadit ¢ he a@slset crdte 1o St fRéR detect ed
with the er table sensor 19 and fed back to the controller, and

t her eaf’t er a’voltage is applied to the 5 coil 44 in the Y-direction notor
40 such thagjpothe upper table 21 is controlled to cone to a predeterm ned
position. The position and speed of the Y-direction notor stator 41 is also
detected with t he ¥adiwvneot iFd% .nBt orn $t-atiore speen medresos t48 o ragdeehen

conpensation for the electric, power 10 consumed for the npvenent of the
Y-directi o‘%ﬁ%‘?ﬁﬁ%?ﬁ?dﬂre%@%g?% tE6 VereSREFF Oﬁ?hﬁﬁé%-}rec“on As

descri bed 0 in-t | g - [ r 3:1S iven in
the X diré@f%%% éﬁ%ﬁofhgll(%J%ﬁéggtg%%gﬁgggg:ﬁ%maﬂﬁﬁ%gﬁﬁé ﬁ%pgg%table 21
whi ch jiss ot edionit henl owete it alliel d3sshkdabhy imvd hietdedtregttan, is
driven in the Y direction with the Y-direction notor 40, which causes the
upper tablreitionbendovedvid sheeX afdiyedilpeeti 6ASLeWLEh inhéheodenent of

the upper table 20 21 in the and Y directions, the Y-directjon. novable
menber . 43, VFECHIPE FAxaT 6 Che Uppa? PEBPE 21753 &% hoved=PAthe X and

Y directigi$rger 12.
{0018]

20 As shown in FIG. 3, the Y-directilon motor 40 is held
on the upper surface of the c¢abinet 11 via a Y-direction
motor holder 17 and a Y-direction gulde rail 47 in a manner
movable in the ¥ 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 magnei 42
and a plate-like Y-direction movable member 43 having a
coil 44 shown in FIG. 1.

[0C19]

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

B8



[0027] The Y-d rection novable nenber 43 will next be 25 described in
detail with reference to FIG 4. The Y-direction novabl e nenber 43 incl udes
a novable arm 43a forned as a carbon fiber-reinforced plastic pipe with a
rectangul ar cross section, an opening 43b formed in a side plate 43h on
each short side of the novable arm 43a, an annular coil 44 inserted into
the opening 43b along the width direction (X direction) of the novable arm

43a and fixed to the novable arm 43a, a bracket 46 provided at one end of
t he nmovabl €3 ai m @Bavidedynamic Ad@RFEK S0 $f ot delde 55 he et heasekel"énd

opposite the bracke , and a _cable 43d for  supplyin | ectri wer to
the coil 44°PWt g%i%gﬁf iﬁgg;PgaC#ﬁﬁoggfﬁgFg?4§Cd¥ﬁ§%t§$%b%83§8§§ in the

bracket 46y.4her Yz dirLelizQy rovahbe.ppabesuABaks 4 %ok Lpphetupper table
21 in such a manner that the |ongitudinal direction 10 thereof corresponds

to the Y ditectilor bp0028F. The upriher raabt € lafm ¥8hdien ftdrenddwags a car bon
fi ber-reinforced glastic pipe with a rectangul ar. cross section having an

appr oxi‘rat eyl eohataiit & Kirekm@s-¥an 9Usia Wi dt If WP TaRd ‘& height'®Hi | where
WL > 8, LD SN, opuTher Al L Pel ST 4 1 d g JORAIHA AL did geti on (Y

direction) o e novabl e ar a so that the strength in the |ongitudinal
direction fYvdbiecthomeis @ eateiohhadgthakri nithe twedl bwdirr eabilen. The
novabl e arm 43a is hollow 20[0029] The coil 44, which is fitted into the
Y-di recti oh3 novabt Bl nesrber 43¢ hadl aachpproginhbel yreesngaeddcansdl ar shape

and a rectangul ar cross. section. The external |engt of the il 44 in
the wi dth &f é%?W?ﬁl%@?%ﬁi%ﬁ’ré@?ﬁohf'o?h?ﬁép%%Eai%%ﬂ%£ﬁ1&§am9¥a§a§ater t han

the wi fbthd%\li}l] 98+ & he, povahl ¢ argnA3a. s Jhe i npernal gt epgth WBral bhe coil 44

inthe w direction (X direction) of the novable
member 43, which is fixed to the upper table 21, is also

configured to be movable in both the X and Y directions
together with the upper table 21.
{0020}

15 As shown in FIG. 1, the permanent magnet 42, which
serves as magnetic field forming means in the 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 movable
member 43. In addition, the weight of the Y-~direction
motor stator 41 is greater than the total weight of the
Y-direction movable member 43, the upper table 21, and the

25 bonding head 101.

[0021)
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



arm43a is also greater than the wwdth W of the novable arm 43a. The

| ength of the opening 43b in the longitudinal direction (Y direction) of
t he novable arm 43a, in which the coil 44 is inserted, is represented by
L1, which is slightly greater than the length Ly of the coil 44 in the

| ongi tudi nal direction (Y direction) of the novable arm5 43a. The hei ght
Hy of the coil 44 is approximtely equal to the internal face-to-face
height H3 = HL - 2 x t of the novable arm43a in the thickness direction

t her eof . Theuobel & uppetrheabl aseneer it ot ite topehl g t43bres ithermovabl e
arm43a in the width direction %X directi%% i .thghrmga | e lg.arm43a and
adhesi vel y2RExeP bt i K GPPePPRAd 9 % at'es "3 AhET433°0F t he

movabl e afﬂ‘ﬁﬁ&wc@ysh AoTBRNEE 1 BAt oLBE OULRL 3N 5] @e§{dé95t;@q]§§t ﬁfe the

coil 44 inthe wdth direction protrude fromeach |lateral side o

novabl e arthd3arkretihepuicdt ho fli tleet Yodiok cthenmvable stardb43a. i 0030]

I n each side plate 43h of the novable arm43a is formed an opening 43e
bet weerf t henFhadl esuifatbs &f dife ol en Mmoteheh8peRing 'haviR§L& Féngth W
equal to the internal length 2 t.he il .44 in the |aongltudinal

di rection ?&&l?lé%ﬁ‘%ﬁ %%?%\zeﬂzﬁgbfﬁatﬁqoer g)gr%wzfﬁlag SV 5 e gl%t tt((a‘-;'qﬁgl%lt o the

internal fage-togfiacecheighicHb ol hbgpapvabl e wdn 432z 1dhesopenihag 43e
provi des conmuni cation to the space 45 inside the coil 44 in the holl ow

novabl e arim48allsd tihatsudie specen®b thsitdeh25 dihe @oileddtherent

communi cation with the space outside the novable arm 43a. [0031] The
bracket 46t#se€ok&fi €Gtdd 4 a netal block with a size tightly fittable
into t{be ”Péf@.?k? arm 43a formed as a pipe with a rectangul ar cross section,
and fitted ' into the novabl e arm 43a t hrough one end face thereof and, after

fixed adhesivel yohef oraRd Wity t Bevhel ea43er foF aldachientoho dheampvabl e
arm 43a. Since the netal block has only 5 a |l ength penetrable to a depth
slightly deepeatihan ahetpesitthwn efr rel@eat t A¥hrfaitidol € -43cdhemhe anovabl e

arm43a is gl m)gt entrinr e!ny hgl | ow. LOrOBZ]V,The %ynim' ¢ da%igi \g/hi chis
at tached tR°theiBEheP™8"End*Flce 6Pt RE MEVablE arii434 it &% he
ke o DENER Db LELE ST ol Tpcly sl gy iaa,
plate Bl i sKbWAesStAeCRABEERICAN O3 rdwgiily Hémbabl 83i nsoatbelerated
rect angul ar - pi ped novabl e arm
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-direction 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 to that of the
movement of the lower table 13, the cabinet 11

thecoretically has no momentum and thereby hardly vibrates

at all.

10



15 43a to provide connection between the flat plate 51 and the novable arm
43a, and the connection 53 is fixed adhesively to the novabl e arm 43a.
Further, on the surface of the flat plate 51 opposite the weight 52 is
attached a danpi ng nenber for vibration danpi ng. The danpi ng 20 nmenber may
be attached with a doubl e-si ded adhesive tape, for exanple. The dynamc
danper 50 is configured to disperse the vibration peak of the Y-direction
novabl e menber 43 using the weight 52 and the danpi ng nmenber. [0033] 25The
t hus arranged2¥idi recti on novabl e nmenber 43, which is formed of carbon
fiber-reinforced plastic, configured with and high-strength .properties, and
i s hol | ow exceptThen®oidcicdt aae ﬁﬁﬁefjh@fpwr“??lo w'tg)lf ttf'ﬂ%l%gﬁ lz?4“F‘ﬁ§‘erted
into the vabl rm.43a, ,i.S li.ght j.vegt 0 nt, i @mpal
Yﬁdirectiggeﬁﬁsgﬁseggéﬁbgpg.l%ﬁkéﬁ&k%?%%,gfgfﬁgnﬁ?i%%gsﬁéﬁsEESQS%Pength in
the | ongit ydinadn g & 8CE ik Pran@ Rt e upper: andtkowei s i@t esed3fo ahe 439 of
the novable arm 43a are reinforced vertically wwth the side plates 43h as
wel | ass t heomdt 3k bhotke énﬁ@abﬂ¢&qnzmﬁt%mdg%o%%%btt%ﬁtSBh?i%P@&rinto t he

novabl e arm 43a,_ which allow fqr_a very, high bending.strength ut the X
axis. ThistFPbﬁfﬁ%Fjﬁio%iﬁoﬁ?ﬁﬁj§fFPFﬁé%%E%?Fﬁg gﬁg%ﬁﬁﬁéﬁ g%ﬁ5§$3équency in
the primary, yi | r@,q?g de IO thRCkeaged c b Vicddb o ke dynaniic danper
50 side vi%?éi%éé%gggpcal y'%ﬁth t he bracket iélfixed to the upper table 21
serving asia #ixedigotated Whthhiseekedpkaryiembodiimenstatioe weiegkt can be

about half and the natural frequency can be about 1.5 tinmes those of
convent i onagnyodi P8et P8R IbempFaNIRE HEhbe?s. FPD0O8RAT Llectrig POMEingl y, the
travel speed of the_tables 13 and 21 be _i.ncr it i.acr.easi ng
the. outbut COF SERE bt br & S8 0. 0 R T Pon e e RS YA gt on 20

nmovabl e nmegher ;43 has & high e urakgfrequency, the frequency conponent
contained 1n the back-and-forth novenent of the upper table 21 can differ

fromthe natopal] frequency of the Y-direction novabl e nmenber 43, which can
reduce the occurrence of vibration, whereby the travel fg?%geed,of t he

upper table 21 cHiimbeaf her ¢4y 2 POPIEOn ComMaR §Hgha &'hé s
Yﬁdirectiogpnnvable e er%§3t%sa3{%9@8?9:@%n%@9$@sﬁ%iﬁhﬁﬁfﬁou%%dwhiCh the
| at e

coil 44 pr FubdBE®fr oft eac r side of the novable arm 43a, the nozzle

55 shown i R ELGEnk cayh{d O €o0hbagsabivndi rtead | y-ontect henceioclvadd.e wher eby
the coil 44 can be cooled efficiently. Mreover, the cooling air passes
t hrough t heecopeni AG 43e aicvedactn i ed efalmegideidf LhReY nBdaBIcE 1 @™ £3a to get

into 5 the space 45 inside the coil 44 and, cool, the |nner surface of the
coi | 44, whBREDY EhERRSY Qﬁb%%n25eléo&W&f?ﬂmﬁlgplBbﬁegmgﬂéfp T's can

| mprove the, ehfl £l ency of fanl Ligoand ey ey SupRess fhedkisada the
t enper at ur & SFeRE €61 “AL Furt ernore, expansion of surrounding 10
conponent syguevtgitBermmin mdfldreraes dws diessiHiidkeliys peoodeird adMvereby t he
bondi ng accuracy can be inproved and the travel speed of the Y-direction
novabl 20 menber Y48icantheri moriaksad by “hpltyienga@ied Jerv ke it 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
v-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



[ 0036] 15Al t hough the cooling air blow ng nozzle 55 is arranged outside the
1-direction novabl e nenber 43 and 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 novable arm 43a where 20 the
bracket 46 is provided to cool the coil 44. Although the internal |ength W8
of the coil 44 in the wwdth direction (X direction) of the novable arm 43a
is also greater than the width WL of the novabl e arm 43a and the opening
43e is forpedzbm each |lateral side of the novable arm43a to 25 provide
communi cation to the space 45 inside the coil 44 in t%fe ove q$§cription

t il

of this exenplaﬂyméﬁﬁééﬁﬁéﬁt?“@hépﬁﬁf%PEthFéﬁ%?ﬁrWfa e o 44 in the
wdth direelion,CX ditgCthanofe ! he iy abl s arm 438,00 e sy ey {han
of "t he Fh43a so

the width novabl e a that only the outer surface of the
coi |l 44 pretsudest £60meeacind atrenal a Side of otthe grovabd ep at euld3a tawed t hus

t he opening 43e is not forned.
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.
[002¢6]
As described heretofore, in the XY table 10, the
lower table 13 is driven in the X direction with the
15 ¥-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 ¥ direction with the Y-direction motor
40, which causes the upper table 21 toc be moved in the X
and ¥ 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 ¥ directions.
[0027]
The Y-direction movable member 43 will next be
25 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



[ 00371 5Al t hough the Y-direction novable nmenber 43 is forned as a carbon

fiber-rei

exenpl ary enbodi nent,

rect angul
exanpl e,

FIG 5 in
arranged

nforced plastic rectangul ar pipe in the above description

of this

the Y-direction novabl e nenber 43 nmay not have a

ar-piped structure as long as it is hollow, but 10 have, for

a sandwi ch structure in which honeyconbs and/or ribs are placed
bet ween upper and | ower plates of carbon fiber-reinforced plastic.
the Y-direction novable nenber 43 is formed as a carbon fiber-reinforced
pl astic rectanyakacopipédi nnske tatbviatls descripiion 6Bbt Als ExEREl ary
enbodi nent, the Xl table 10 may have a diff% ent cogfigurati%n as shown in

Wi ER @hr XCBEPECE FoRlABESE 980 &fd TFRSYTRVAES 65 ot

0 irection 20 notor 60 would be forned as a

Al t hough

gl’ a?ﬁl are
cp }té%gr o Etﬁleet Eé_%&%%rlfé QQWEBQD shown- | 8 Bl & by ilde d KisS o6@se, the

novabl e ner

car bon

fiber-rei nfogsced phastdeabeet angul as, pa peynfBO88fiamper 50| brehadied be
appreciated that the present invention is not limted to the enbaodi
descri ed abovies itk AR @B ks Bt ¢ dise &1 WeRlt 14 Catdohs €3k H5e 4rlde

w t hout departing fromthe spirit _and the technical, sco 1 resent
AR e AR Rnaha 25180636] " 5

i nvention
10 11 12
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1§nserted into a hole 43c that is provided in the bracket
46, the Y~direction movable member 43 is fixed to the upper
table 21 in such a manner that the longitudinal direction
thereof corresponds to the Y direction.

[0028]

The movable arm 43a 1s formed as & carbon
fiber-reinforced plastic pipe with a rectangular cross
section having an approximately constant thickness “t”,
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 holliow.
{0029]

The coil 44, which is fitted intc the Y-direction
movable member 43, has an approximately elongated annular
shape and & rectangular cross section. The external
length W, of the coil 44 in the width direction (X
direction) of the movable arm 43a is greater than the width
W, of the movable arm 43a. The internal length W3 of the
coil 44 in the width direction (X direction) of the movable
arm 43a is also greater than the width Wy cf the movable

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

i3
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XY tabl e cabi net table holder lower table 14, 37 X-direction guide rail
16, 36, 46 bracket 17 Y-direction notor holder 18

direction (Y direction) of the movable arm 43a, in which
the coil 44 is inserted, is represented by Li;, which is
slightly greater than the length L; of the coil 44 in the
longitudinal direction (Y direction) of the movable arm
5 43a. The height H; of the coil 44 is approximately equal
to the internal face-to-face height Hy = Hy - 2 x t of the
movable arm 43a in the thickness direction thereof. The
coil 44 is then inserted into the opening 43b of the movable
arm 43a in the width direction (X direction) of the movable
10 arm 43a and adhesively fixed between the upper and lower
plates 43f and 43g of the movable arm 43a in such a manner
that the cuter and inner surfaces of the ceil 44 in the
width direction protrude from each lateral side of the
movable arm 43a in the width direction of the movable arm
15  43a.
f0G30}
In each side plate 43h of themovable arm43a is formed
an opening 43e between the inner surfaces of the coil 44,
the opening having a length W equal to the internal length
20 of the coil 44 in the longitudinal direction (Y direction)
of the movable arm 43a and & height egual to the internal
face-to-face height Hi of the movable arm 43a. The opening
43¢ provides communication to the space 45 inside the coil
44 in the hollowmovable arm43a, so that the space 45 inside
25 the coil 44 is in communication with the space outside the
movable arm 43a.
[0031]
The bracket 46 is constituted by a metal bleck with

a size tightly fittable into the movable arm 43a formed

14



| ower table sensor 10 19 upper table sensor 21 wupper table 22, 47
"l1-direction guide rail 23 bolt

as a pipe with a rectangular cross section, and fitted into
the movable arm 43a through one end face thereof and, after
fixed adhesively, formed with the hole 43¢ for attachment
to the movable arm 43a. Since the metal block has only
5 a length penetrable to a depth slightly deeper than the
position of the attachment hole 43¢, the movable arm 43a
is almost entirely hollow.
[C032]
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 1s fixed
adhesively to themovable arm43a. Further, onthe 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 danper 50 is configured to
disperse the vibration peak of the Y-direction movable
member 43 using the weight 52 and the damping member.
[06033)

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

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

15



30 X-direction notor 15 31 X-direction notor stator 32, 42 permanent
magnet 33 X-direction novable nenber 34,

relative to conventional Y~directicon movable members. In
addition, carbon fibers ensure strength in the
longitudinal direction, and the upper and lower plates 43f
and 43g of the movable arm 43a are reinforced vertically
5 with the side plates 43h as well as the metal block, annual
coil 44, and connection 53 fitted into the movable arm 43&,
~which allow for a very high bending strength about the X
axis. This lightweight 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. Inthisexemplary embodiment,
the weight can be about half and the natural frequency 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 output of the
motors 30 and 40. In addition, since the Y-direction
20 movable member 43 has a high natural frequency, the
frequency component c¢ontained in the back-and~forth
movement of the upper table 21 can diffex from the natural
freguency of the Y-direction movable member 43, which can
reduce the occurrence of vibration, whereby the travel
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
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38 X-direction notor stator speed 20 40 Y-direction notor

Y-direction notor stator 43 Y-direction novabl e nenber
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5% 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
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
components due to thermal influences is less iikely 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]

Although the cooling air blowing nozzle 55 is
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
the bracket 46 is provided to cool the coil 44. Although
fhe 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
provide communication to the space 45 inside the coil 44
in the above description of this exemplary embodiment, 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

i7
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surface of the coil 44 protrudes from each lateral side
0of the movable arm 43a and thus the opening 43e is not
formed.
[0037]

Although the Y-direction movable member 43 is formed
as a carbon fiber-reinforced plastic rectangular pipe in
the above description of this exemplary embodiment, the
Y-direction movable member 43 may not have a
rectangular-piped structure as long as it is hollow, but
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
Y-direction movable member 43 is formed as a carbon
fiber-reinforced plastic rectangular pipe in the above
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 moter 70
are arranged contrary to the configuration shown in FIG.
1. 1In this case, the movable member of the X-direction
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
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.
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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 each other in the sane plane, the table
conpri si ng: a first table configured to be guided in the first
direction and driven in the first direction with a first notor; a
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 togethepmgth the first table as well as in
the second direction with a second notor; and

1. A two-directionally movable table movable in two directions, first and second

directions, perpendicular to each other in the same plane, the table comprising:

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 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 table 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 the direction 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
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a novabl e nmenber conprising a novable armnovable in the first and second
directions together with the second table, fornmed as a fiber-reinforced

pl astic hollow body with a rectangul ar cross section extending in the
second direction with one 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 into the opening to be
attached to the novable armand partially protruding fromthe opening in
the wi dthrdirection of the novable arm The two-directionally novabl e table

according to claim1, wherein t he novabl e nenber is configured such
that the length of the opening of the novable armin the second direction
is greater than the external length of the drive coil in the direction

per pendi gul ar on_direct,i g0 and .t ha e |n er nal ngt h of
the dri vg' coi l %Re tglﬁed 'l%?s?(geéaiﬁyowoﬁab %Ct nalc%or%‘P%a{ er‘;gﬂrﬁ%n tcﬁe3 f gof t he
novabl e arnh and % % pace, i nside th% %[lve coil is in comunication
with the®Sp %%“%6(@F%%‘¥ WW%%Q%PEedHﬁ%¥°te rive coirifeing Mpvapiedee Bl | y
novabl e tabl e according to clainms 1 or 2, further conprising a nozzle for
blowing air directly onto the drive coil in the novable nenber. 4.The
two-directionally novabl e table according to any one of clains 1 to 3,
wherei n tthe fi Fise tweddirectiogaliyn mxvable dableorccpedbige tandy the fedains 1 dbl®: is a
Y-direction table.

wherein the first table is an X-direction table and the second table is a Y-direction table.
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