-1 DRIVING MEANS TO PCSITION A LOAD Field of the Invention 5 The invention
relates to a notor systemfor driving and positioning a |load, such as a
stage of an XY table. Background and Prior Art 10 In a conventional XY
table, a first notor is used to drive a first stage of the XY table and a
second notor is used to drive a second stage of the XY table. The second
stage is usually nounted onto the first stage. A |oad, such as that
conprising a bond head S”Md to the second 15
stage and noves with it. Commonly, the first stage is called an X stage
which noves the XY table in an X-axis and the second stage is called a Y
stage whi Eieldeftbe Invanti®y table in a Y-axis. A combination of novenent of
the X and Y stages result in the positioning of the load in an X-Y pl ane.
20 The l'oad, together with the X and Y stages of the XY table, conprise a
nmovi ng nmasJhefinveérdioxyretadés ¢o whinotorraystenher drivingriahd epdsitionigigt atlbad, i s
concent r at %ﬂcllug gs?éa &ranoiY%befé!' ty approximately | ocated centrally in the
table SPUEY ure I'n an equilibriumposition. At the
eqwllbrlum posi tion, when the X stage is driven, the orientation of the X
stage is s hkthat 25d o %{ driving the X stage ("X notor") generates a
force thatwm he center of gravity of the mass when the Y
stage 19 in a hone or central position. However, a problemw th nounting
the Y stage onto the X stage is_that the gs i d c nt er of avity of the
movi ng rrasé”§kﬁ°ﬂt’§”%‘i‘éhXYHgb'? afirgy ate e yse Fﬂg"(ﬁ? irsh §13980f g@?*ﬁtter how

vel | the driamenghdf #'seBonds nidtbrdisassed tohdriveea GBEARS stage of the XY table.
’ The second stage is usually mounted onto the first stage. A load, such as

that comprising a bond head and bonding member, is attached to the second

15 stage and moves with it. Commonly, the first stage is called an X stage which
moves the XY table in an X-axis and the second stage is called a Y stage
which moves the XY table in a Y-axis. A combination of movement of the X
and Y stages result in the positioning of the load in an X-Y plane.

20 The load, together with the X and Y stages of the XY table, comprise a
moving mass of the XY table which mass has a combined weight that is
concentrated in a center of gravity approximately located centrally in the XY
table structure when it is in an equilibrium position. At the equilibrium
position, when the X stage is driven, the orientation of the X stage is such that

25 a motor driving the X stage (“X motor") generates a force that is aligned with
the center of gravity of the mass when the Y stage is in a home or central
position.

However, a problem with mounting the Y stage onto the X stage is that the
30 said center of gravity of the moving mass shifts when the Y stage moves.
This will happen no matter how well the driving force is aligned with the center
of gravity at the equilibrium position. Once the center of gravity moves, the
driving force will not be aligned with the center of gravity. When the driving

force is not aligned with the center of gravity, a turning moment is generated



of gravity at the equilibriumposition. Once the center of gravity noves,
the driving force will not be aligned,with the center of gravity. Wen the
driving force is not aligned with the center of gravity, a turning nonent
is generated -2 that is equal to the driving force nultiplied by the

di stance t{mat id Bgualedlties dNing goreeirhiitipledsthy fHeedistahoantihdtethe @entdrlofi um
position. This und s'er ﬁ_le turnin nonment. causgs the npving mass to vibrate

as the mas@avy 1% Qe qoﬁ‘gilbﬂ%l@i RESitioR: pERip oYnAGSEaPIS 1RIP8Nt i al and

i ncr easi ngnfdiferdEaUSds e MbURgMASItE ViBFhté @k tAE GHAs B MBvdd, itRéieByg at a given
| ocation, since such vibration will cause sonme positional offset. The

further thBcteasingtherpodermanss differantipleand dngreaging dhe AReUNtRf timee great er

the turgi ngqIRERRSr hERkate HRARBRING &' ALIVER 10d3tiBR! A8 388D GbAIRA Wit h
di spl acenent  of the center ravity as an OgtjaeCt or 10 load 1s noved are

of
i dentifi edcausamme@osttiaﬂ@sofiﬁageﬁheﬁwmrth%,Ys gemaovMesrawapkemithei ng Devi ce
wth a For ; i 1 on- ; ity
Di spl acema%t&s‘',fiﬁ?rt'a%*@tlaﬁ|E|'EI dgbggﬁagé%ﬁewﬂ E@g{.’?@ggﬁ@ﬁ lﬁa%%hw%ﬂ 0si tioning
Devi ce". The patent discloses a positioning device and a nethod to

compensat e of gl 3 LL 5By Wi SEAEINGl FHRdNer B P dYoffbrigr L cal 1y 15

arranged f e actuator sy génerate conpensa force al ance an
obj ect 10ableadnisemovéd acendentified i rinifedyStatasepataat hbmbeb|5¢844, 663t | s

di spl aced. ,_Al.L hou a bal.ancing force i enerated as sive .response to
the’ movershesitihioDefien puf F e AFhidor Syl D Eraelr B  how 1o
align the QGlaiiy MOisplatéements, t&red CeitHographic dDve tprodidet hevithbjseeh habl e is

. moved, that_woul d 0.inpr.ove the driving efficiency and perfornmance.
Surmmry. of RORBONGENRYIEH, (e Ratemh Aisciosasty aesitiofing fibvies aafla mAMEd scek to

align a drityiddehgePss i thifs in?theC egnter opfgrgm?yi nYplofaliey bpadrtieaiyng driven
when positioning such a | pad. According to a first aspect of the invention
there 1§ prasanged folp elatrs sysiems generate compensation forces to balance an

object table when the center of gravity moves as the object table is displaced.

Although a balancing force is generated as a passive response to the

movement of the center of gravity, there is no disclosure of how to align the

driving force to the center of gravity as the object table is moved, that would
20 improve the driving efficiency and performance.

Summary of the invention

It is thus an object of the invention to seek to align a driving force with a
25 center of gravity of a load being driven when positioning such a load.

According to a first aspect of the invention there is provided apparatus for
positioning a mass, comprising driving means to move the mass along an
axis, which mass has a variable center of gravity position perpendicular to
30 said axis, wherein a driving force from the driving means is operative to act
through the center of gravity of the mass as the position of the center of

gravity changes.



positioning a mass, conprising driving neans to nove the mass al ong an

axis, which mass has a variable center,of gravity position perpendicular to
30 said axis, wherein a driving force Pron1the driving neans is operative to
act through the center of gravity of the mass as the position of the center
of gravit ycedramgen.a secohdcaupdengr the itventiontitkradp erdvided 4 heethow et i on there
is provided a . nethod for p05|t|on|n% ri sing vi ng the nmass

SS, CO
LT oy e SRpStiORRg amass coRmRising Toviging eass: ot N W BGSE! on

per pendi culhgs 4 avafiable Bmter &M dgravife f;»@bry[o@ perpERdibHan Ndatd NSek @pgrative to
act through the center of gravity mass as the position of the

center of §helglna @ﬁ%ﬁ]&@a'”@n%o%ﬁ@t"ﬁgﬁ%%FhFQP%ﬂTEO?%e ¢figravdty®fi fi cult to

move the digiemak9hs te poWRticH dfthe GentePbLradify émbegt is aligned with the mass
each time. Using the invention it is possible o use a conbination of

forces to drlve the said mass, wherein the 10 conbination of forces results

|0 2 force iid Buidié g tehieC R it B hirectioRHAY dFgng 2 L he

nMass i s belng r-v n_a ong an axis. Prefera eac ryV|ng e nmay be
provi ded byorae§@ptaahttes ﬁmrmd withs the maisk leask tmvblnlr@nﬁwetlovenmenhaf ter

descri be  t g LgkeRtl ana Iddnfl AR ord6Icklo Biive 1L SHRNEESL QuhdigagomPanyi ng

dr aw ngs rate one enb ment e |nven 1'on
parti cdlar |mmmﬁatlbhe)fdrraas raﬁjltamathermlm ddoagts the gentemofi gravityodf t o be

under st ood as s.uBersedi rlﬁ t he g er al t%,‘l the broad identification of the
i nvention &MGER H@Jsst?f R&ass4y RENY PER9 BEAS: ption of the Draw ngs

Fig. 1 is an isonetric view of an XY table assenbly with a bond head

attached; %éreferably, each driving force may be provided by a separate motor.

15 It will be convenient to hereinafter describe the invention in greater detail by
reference to the accompanying drawings which illustrate one embodiment of
the invention. The particularity of the drawings and the related description is
not to be understood as superseding the generality of the broad identification
of the invention as defined by the claims.

20
Brief Description of the Drawings
Fig. 1 is an isometric view of an XY table assembly with a bond head
attached,;

25

Fig. 2 is a plan view of the XY table assembly of Fig. 1;

Fig. 3 is an isometric view of only an X stage of the XY table assembly and
attached coil brackets;

30
Fig. 4 is a plan view of the X stage of Fig. 3; and

Fig. 5 is a schematic illustration of the combination of forces applied to the X
stage of the XY table assembly.



Fig. 2 is a plan view of the XY table assenbly of Fig. 1; Fig. 3 is an
isonetric view of only an X stage of the XY table assenbly and attached
coil brackets; 30 Fig. 4 is a plan view of the X stage of Fig. 3; and Fig. 5
is a schematic illustration of the conbination of forces applied to the X
stage of the XY table assenbly. -4 Detailed Description of the Preferred
Enbodi ment _Referring to the draw ngs g 1is an isonetric view of an
appar at us Ratailed, Descriptionwf the,Prefeiged: E:B]Q? Henti t h a bond head 18 attached.
The XY table assenbly 10 conprises a first stage, usually called an X stage
12, which is driven by driving neans such as an X notor assenbly 22 nounted
on a pl at RefefingLto the éwmssﬂﬂgé is @guaemetricalieve of anvappeeajes having in turn

nount edz og,t t d f a nmount ed on
The 10 51 2P of o =" Sehty SO £ BokEhopd Ta adihgl, SHRERL Yot Mo "t he
stage 12, as#esnbindOacomprises aaﬁts@@tagelesuaityecallsdameﬂtag@ﬂZoﬁmtchesY stage 14
at any giv e r d,.e i S S f the XY
tabl e asseﬁﬂY%/n Egeqnv-ﬁb T% @gn%l}(%gna cho))rq H\ﬂ\/lgttr&e @IB&g2£ %ﬂ%@ﬁei o(r?r\a s or |oad
conpri sing pmtfbmld1hehded&d/\rsﬂageau:maﬂyl|catyedmnbstagém4v\isiinhudmasomtband tip 21

is attached t to urface of the e 14. or anpeous
novenent of’nttﬁ%%@tégﬁg ang I, diivep Ry 3ge b&]aﬁ nglg aﬂ?he bond tip
21 of tbpe bmd'rmg1nmmxraxus2|meanehd5tme}(15ruétéét§taemsmen®fmssxtstayerm a

sem conduct?1 devi ce wher eat g %O bondi ng, fe S’ bonded, Cenerally,
the X st ag®hpreasy ¥@xiencpdsh e dgiegts 3 positen ofipe nﬁaﬁ%éécﬁtéﬁﬁﬂ'véﬁrrponents

may be ref grfeed to as a novable mass.

The described embodiment relates to the use of the XY table assembly 10 for

15 semiconductor wire bonding. Thus, a mass or load comprising a bond head
18 with a bonding member 20 which has a bond tip 21 is attached to a top
surface of the Y stage 14. The contemporaneous movement of the X stage
12 and Y stage 14 function to position the bond tip 21 of the bonding member
20 in the X and Y axes to a position on a semiconductor device whereat a

20 bonding wire is to be bonded. Generally, the X stage 12, Y stage 14 and load
18, 20, 21 and associated components may be referred to as a movable
mass.

The X motor assembly 22 comprises a plurality of motors, which are

25 illustrated in the form of two linear motors in this embodiment. A front (in use)
linear motor includes a front set of magnets 26 and front coil bracket 30
holding a coil (or set of coils) 34 (see Fig. 3). A rear (in use) linear motor
includes a rear set of magnets 28 and rear coil bracket 32 holding a rear caoil
(or set of coils) 36. Each linear motor works on a moving-coil principle, each

30 moving coil 34, 36 being disposed between a set of permanent magnets 26,
28. As each coil 34, 36 is energized by current flowing through it, a force
actuated by electromagnetic induction causes the coil 34, 36, coil bracket 26,
28 and therefore the connected X stage 12 to move in the X axis.



The X notor assenbly 22 conprises a plurality of notors, which are 25

illustrated in the formof two |inear Eﬂ)tors in this enbodinment. A front (in
use) linear notor includes a front sef¥of magnets 26 and front coil bracket
30 holding a coil (or set of coils) 34 (see Fig. 3). Arear (in use) linear

motor | ”Cbklﬁ‘é?pd?hc{l t‘ﬁ@tY %otﬂﬁggé‘érﬁblf%lﬁ“%hﬁﬁée§9'I|ne|3F Hrdtet gg& hol ding a

rear coil set of coi l . i near notor works on VI ng -coi l

principle, S'é@bm teodrivevthag’ s@ige 134, TR Yostrag 14i '§M%@ﬂv§ééﬁ( ataget of
per manent g\.ﬁéhsthg@the v?réi t“ﬁf Ha% s gag;b'm% :capifed B %ﬂkgétégé’ a?y Fgyr rent

fl owi ng throu for act uat el ect ro netic uction causes
the coil 3the Xestagﬁ)nﬁ mea‘émtorzenvmgsomds 1dne|geed>rt@atwaa15camrtbmgu X stage 12

to noveg in I | so

conpr i ses aﬁ$§en%t%¢&r$3?V'9%( G?{Q%%%nﬂ; r%%)ﬂalerg g%rﬁéergwﬁ? %ﬁ&% 'X‘P%e Y stage
14 i s nountenteonf grarityX Bhusythe Y 3tageutthwill inat be na‘thaedgalcthsefd the Y stage 14 is
carried by the X stage 12. For the Y stage 14, the Y notor driving force is
designed to always act through 5 the center of gravity of the Y stage 14,

and there iF@ Jeised P yiewoofuthe i XN table iassérhisly 10eoft €ig. of Igrthigiview, theus, the Y

stage 14 w || .not.b furt cus , Fig. is a top view qof the XY table
Ssagmbiy TeRiBvepiETatonsotthe & JRER 7, h slaakcGand bouinE memves e Bt ne
stage 18, Yh&X¥Gxedaraskovaandi ng rrenber 20 in 10 the XY axes are shown.

Fig. 3 is an isonetric view of only the X stage 12 and attached coil
br acket s 26 28. The front and rear coil brackets 26, 28 have at their

ends, a fr TR &n |3%ﬂ16@f61v1€wr&36nly¢91é X%@aqeﬁﬂan& attcRed b8 bRickdiseW from on
top of the staq_e 12 of 15 Flog be understood that since the Y

'stage 14 | s?GFrB&nt &¢ feant @pd rearse ggaquts 26,48 baver atrtheir egdsna frontggoilt he novabl e
mass of t hl Oa}&ﬁb&g(@ﬁgﬁr ﬁddrlﬂlstatﬁan SPURIW RSN WRIteD bf e X Bfagl B @9e 12, Y

stage 14,
15 Fig. 3.

it will be understood that since the Y stage 14 is mounted on the X stage 12,
the center of gravity of the movable mass of the XY table comprising the
combined weight of the X stage 12, Y stage 14, load 18, 20, 21 and

20 associated components supported by them will shift as the Y stage 14 is
moved. If there were only a single motor applying a single force, the non-
alignment between the driving force and the center of gravity would result in a
turning moment applied to the XY table that would cause the movable mass to
vibrate when in motion, making the application of force to position the bonding

25 member 20 less efficient. This is very undesirable especially in the case of
small semiconductor devices, wherein the position of the bonding member 20
must be precise in order to bond wires accurately.

To illustrate the principle of the invention, Fig. 5 is a schematic illustration of
30 the combination of forces F4, F, applied to the X stage of the XY table in order
to ensure that the effective driving force from the combination of forces always
acts through the center of gravity at two positions O and O’ of the XY table. A
driving force generated by the front (in use) linear motor is indicated by F;
whereas a force generated by the rear (in use) linear motor is indicated by F,.



20 associ ated conponents supported by themw Il shift as the Y stage 14 is
noved. |If there were only a single rmt@r applying a single force, the non-
al i gnnent between the driving force and the center of gravity would result
ina turning nonent applied to the XY table that woul d cause the novabl e

nMass to ViR Qir@m/éﬂ‘%n'téi aptgrm?, BRKhO XY NBDRPH iindédted d arcgnto position
t he bondi ng 25 nenber | ess ficient. This is very undesirable especially

in the cas%qlb‘!br'ughﬂpﬁ't'g'enﬁﬁ%rWu@t & aeesite’ whareinethe Yrheagesi4 ham of the

bondi ng NegReEq g.pd,réggg,t,Aq,e,tmecdxge in order to bond wires accurately. To
illustrate the principle of the invention, Fig. 5 is a schematic

illustration of 30 the conbi nation of forces F1, F2 applied to the X stage

of the é@h{gepgnm%ﬂ%\tetaeewmoe{gffg{}gget gi‘nfcﬁretcwﬁ grmen&rge%ce fromthe

conbi nation o rces always~ acts t e center Of gravity at two
posi tions B piadded toothetfiont xofl 341Bhe less cugrent/fortpe fearceil §éndiamvetselyy t he front

(in use) | BRI Oligh 11 Hh6RECHANAER (HNSIES B M dRasiated b the

rear (in use) |lnea is 1 ndi e orrginal céenter of
gravity of ptavaero tiabiear ceil B dnd dassctubrgndtoi the fnont eajid4.i bri um positi on, and
by 0" in a position wherein the Y stage 14 has noved in direction Ain the
Y axis. 5 Generally, when the Y stage 14 noves forwards (in direction A),

nore cuor efhe respeRtiey fatees Fo F that should Gaive tiel Xastdge és repreganted byo the rear
coil 36. nversel V\%n\uﬁ,ae Y stage 14 noves rearwards (in direction B)
nmore curr eHi€ f€8res§ W?’ﬂ & he rear coil 36 and less current to the front
coil 34. 10 The respective forces F1, F2 that should drive the X stage is
represented by the represent ative formulae: F,=Ma(2+ ) ML FZ Ma( )

F = Ma(+ my
ML

m y
F, = Ma(— - —=
2 (2 ML

Where
15 F—driving force from the coil 34 of the front X motor;
F,—driving force from the coil 36 of the rear X motor;
M—the total moving mass in the X axis. Since the Y stage is mounted on
the X stage, it also includes the moving mass (m) of the Y stage;
m—total moving mass of the Y stage.
20 a—acceleration required to move the table in the X axis;
y--the distance moved by the Y stage from equilibrium or center position. It
can be obtained from the reading of the Y linear encoder 16;
L—the distance between driving forces F4, F2 of the X motor assembly;
O—center of gravity position of the XY table in the X axis when the Y
25 stage is at equilibrium location. At this position, it is arranged such that

1
F°1=F02=5Ma
Fo1—F1when Y stage is at equilibrium position;
Foo—F2when Y stage is at equilibrium position;

O'— center of gravity position of the XY table in the X axis when Y stage
30 moves distance vy;



2 ML Were 15 F1-driving force fromthe coil 34 of the front X notor;

F2-driving force fromthe coil 36 of the rear X notor; Mthe total noving
mass in the X axis. Since the Y stage {s nounted on the X stage, it also
i ncludes the noving nmass (m of the Y stage; mtotal noving nass of the Y
stage. 20 a-acceleration required to nove the table in the X axis; y--the
di stance noved by the Y stage fromequilibriumor center position. It can

be obt ai neByfmhaiaimeg rthisdielajiopshiphd soyld heseneiied dbat e compineddist ance
botveen i fSads @85 afng FACOTEI1E) Yl B, ESERLY corfr R By O 0" avi LY

position o XYtabeln axi's
equi | i briupf th@dapwog\ mags atrallof dars it stage Mtpqsgloaasrahgéglagmfprceﬁaﬁ, Foi =Fo2= 2

Ve FOL Bl sy Yoo LaRRaled i vargitb!hE'detmid Bt itio bwi Rt Stage |

at equi bri"um posi er o gravity position~o table in
the X axi sfrahtany rgaag:ells 34, rﬁﬁ/es Thiust s eleferminedBglestricntairentneatiohi s

rel ationshi i t .assenbl y
driving fopggve(e&:ltﬁggjgﬂt gﬁd ﬁ€%r ougﬁ‘ ﬁopﬂﬁ)@ Bgs%d?% gr av‘?‘%s)'/tiiono% t he novi ng
mass at al theolr sthge Y4st Hge hbbspmsneduoe]sany'ﬂmesmécamomrftcgane&ﬂid by5 F2 may be
controlled h ryi heeec ric curre oW n hrouhthe front
and rear C(S"%/%' ﬂ'?énggf hedrving f?éc%éf‘ %é(ﬁ’%gfaé’ﬁ%r‘f"%ﬂgﬁ%r fitP9s bet ween
the fraot anethe RdirOmembed2036 is accordingly based on the posi t| on of the

Y stage 14. This hel ps to reduce any undesired nonment generated by
m sal i gnment of the driving force and center of gravity, whatever the

position |n apparatus embodying the present invention, it will be understood that with
less vibration of the movable mass when in motion, easier control and better
performance of the XY table may be attained at different top-table (Y stage
15 14) positions. The difference in bottom-table (X stage 12) performance in the
X-axis for the whole bonding area may be reduced.

The invention described herein is susceptible to variations, modifications and/or
additions other than those specifically described and it is to be understood that

20 the invention includes all such variations, modifications and/or additions which
fall within the spirit and scope of the above description.



10 of the bonding nenber 20. In apparatus enbodying the present invention,
it will be understood that with |[ess gi bration of the novable mass when in
noti on, easier control and better perfornmance of the XY table may be
attained at different top-table (Y stage 15 14) positions. The difference in
bottomtable (X stage 12) perfornmagaams the X-axis for the whol e bonding
area nmay be reduced. The invention described herein is susceptible to

vari ations, nodifications and/or additions other than those specifically

described and iAphsiaful O dstORIRS #Rthst "mpfiirddie i nvention includes all such

variations, nodifications and/or additions which fall within the spirit and
scope of the abové) des@ivifg means t@moge A MEss alonggp&aXigt us for positioning a

mass, ceNpri sing: ;i) J Wi 0 a : ps 5 (i)
whi ch rrgss has a \slgri a@f‘fecxcg%tsg‘ra%%? tgr g\%ﬁ%@epggﬂiﬁtgfoﬁﬁ (agg\f@gr?%lgépar to said
axis; and (iii) wherei perpendicviantp sail exisfangn t he driving neans is operative

to act through the ce . i ositjqn of the
center of gravi ty?@%angég}.’e"ﬁ% "%F"ﬂﬁg%’)é?g{°l'ﬁsn‘§cd§§’rﬁ‘§ rﬁéa{\gﬁc éa?%ﬁ\)f,%mherei n the
driving nmeans conpri seact tarquighrthé icentenfof igrdvity of dltkaptasd dsothexmsitioa plural ity
of forces on the rrass,m\g\@i ch tcog‘oi ng%i ﬁn of forces are adjustable with
respect to each ot her F@ﬁ{) & 8V IAVBY ORI ef fecti ve force acti ng t hrough

the cenper of gravity of the mass. 15 3. Apparatus according to claim 2,

wherein the notors are Iinec?r not or s ) .. .
2. Apparatus according to claim 1, wherein the driving means comprises

a plurality of motors adapted to exert a plurality of forces on the mass, which
combination of forces are adjustable with respect to each other whereby to
provide an effective force acting through the center of gravity of the mass.

15
3. Apparatus according to claim 2, wherein the motors are linear motors
each comprising a coil disposed between a pair of magnets to generate a
driving force through electromagnetic induction.

20 4. Apparatus according to claim 2 or claim 3, wherein the position of the
effective force exerted by the plurality of motors is adapted to be variable by
varying the current flow through each coil of the respective motors.

5. Apparatus according to any one of claims 2 to 4, wherein the driving
25 means comprises two motors.

6. Apparatus according to any one of the preceding claims, wherein the
mass comprises a load, a Y stage and an X stage of an XY table.

30 7. Apparatus according to claim 6, wherein the load includes a bond head
and bonding member of a wire bonder.

8. Apparatus according to claim 6 or claim 7, wherein the Y stage of the
XY table is mounted on the X stage, and the driving means is adapted to



each conprising a coil disposed between a pair of magnets to generate a
driving force through el ectromagneti c_é_nducti on. 20 4. Apparatus according
to claim2 or claim3, wherein the position of the effective force exerted
by the plurality of notors is adapted to be variable by varying the current
f1 ow t hr ougbveefehX Gtide aibng fife BkisP&Td theeY Baigeris .adaptefipPaietitieragygor di ng to
any one of clains 2 to 4, wherein (i_lhe drivi nacgfi 2f5 rr§€ns conpri ses two

mot ors. 6.OtAgARARS,RI0AG @B ANISRErPeNdisKaiRSalst isef e 8808y cl ai ns, wherein
the mass conprises a load, a Y stage and an X stage of an XY table. 30 7.
Apparatus according to claim®6, wherein the |load includes a bond head and
bondi ng ne¥rber Methad {grmosiigRingra mass BRPRAERYs according to claim6 or claim
7, whergin the Y stage of the XY table is nounted on the X stage, and the

driving neans is adapted to -9 nove the X stage along the axis, and the Y
stage i s adapted ftlb bem@vingdhe mass@long ame¥idis al ong an axi s perpendicular to

said axis of the st aggi~n9. t or, Lt a0l a ngﬁté ising: 5 10
(i) moving the ma@ al gﬁ'gj:harﬁ“%% tsih%g(}cal )Va\e\ﬁéchbﬁgg%{ag a a??gﬁg%e center of
gravity position per peerpéndituar tosaghaxis;axis; (iii) whereby a force is

The post tion of -t 1 cchBfebya G EEs MifnialiBl Berdllye et rolbnafsi o to
claim4®Q including notrdgergefrgravtyl ofcthe npdasr s theypasitionf efrthecehteraét on t he

mass, which forces are adij[usht ed with respect to each
gravity changes.

10.  Method according to claim 9, including motors generating a plurality of
forces to act on the mass, which forces are adjusted with respect to each

15  other whereby to provide an effective force acting through the center of gravity
of the mass.

11. Method according to claim 10, wherein the motors are linear motors
each comprising a coil disposed between a pair of magnets to generate a
20 driving force through electromagnetic induction.

12. Method according to claim 10 or claim 11, wherein the position of the
effective force exerted by the plurality of motors is varied by varying the
current flow through each coil of the respective motors.

25
13. Method according to any one of claims 10 to 12, wherein two forces
are generated to act on the mass at different positions in the said axis.

14. Method according to any one of claims 9 to 13, wherein the mass
30 comprises aload, a Y stage and an X stage of an XY table.

15. Method according to claim 14, wherein the load includes a bond head

and bonding member of a wire bonder.



15 ot her whereby to provide an effective force acting through the center of
gravity of the mass. 11. Method accolging to claim 10, wherein the nmotors
are Linear notors each conprising a coil disposed between a pair of nagnets
to generate a 20 driving force through el ectromagnetic induction. 25 12.
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ef fective exert uralit nmotors i s, vari . varying the
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accor di ng vKeréay tene stﬁgeﬁbaﬁmﬂﬁoh@aﬁ%xisvmbahdicdla@tofQaﬁ@ﬁiis dlitige gener at ed
to act on the mass at different positions in the said axis. 14. Method
accor di ng X 888y one of clains 9 to 13, wherein the mass 30 conprises a

| oad, & Y stage and an X stage of an XY table. 15, Method according to claim
14, wherein the load includes a bond head and bonding nenber of a wire
bonder. -10 16. Method according to claim 14 or claim15, wherein the Y
stage of the XY table is nounted on the X stage, and the X stage is noved
along the axis, whereas the Y stage is noved al ong an axis perpendicular to
said axis of the X stage. 5





