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bonding tool. The pivot members are pivotably connected to the frame and the tool

support member is pivotably connected to each of the pivot members to define a four-

bar mechanism. The pair of pivot members are substantially parallel to each other in at

least one position of the four-bar mechanism within a range of motion of the four-bar

mechanism.




| east one position of the four-bar nmechanismw thin a
KSt-3AW0of notion of the four-bar nechanism KSI-393WD  PATENT

PATENT -3 [0011] According to another exenplary

enbodi nent, a |inkage nmechanismfor vertically

di spl acing a wire bonding todf of a wire bonding

machi ne conprises a tool support nenber adapted for

supporting the wire bonding tool, and first and second

[O?iﬂs' Eaﬁ@ﬁg?éi\r)\? he a@{)t'ﬁgr b)%erﬁ%gﬁ[ QHI'Jé(dn‘f'l R Pacﬁrﬁégg& Qn%hanism for

to t
V%I&ﬁﬁbfﬁlspli\%@aér\mm bgnding toa'hef %é’@’érh?n#tﬁ‘sam@@me efmprigs a tool

: su;ﬂd’oﬁi mémBky 8dagdted ﬁir@upﬁ@r’hn@&ﬁ@ wite HoRQindI t8Bl, iafid ‘ﬁﬁéﬂaﬂ@d‘,econd

e first and second | ocations of the
ama% ¥-ct %fﬂfE £ AMBF I wgotﬁpfs%ona?ﬁ%r%e. gae of ww*&a‘ewg machine
and w tHefteolsapport rh@abé gutiref alichﬁecf)hdl fdcaBitmg oﬁtﬂ&laﬁ@ A pivot length

| h Th
for S hE e AR 4° SEFRLO el ORARE i e csthns E W e
plvpbleogtjnsqf thé Gicatiangy povidhe attc&)d:ctgnyp’potl'te Sﬂemh)ds tocafigrnof the first arm-
haJ:ﬁt_f‘ Qgr@kaltéﬁd ﬂcl?‘ﬁoﬁfa@@&npa—ili@\t? ' ’l‘l‘?ﬁt blr\}gt @Bgfhh@f thg%Le?ond arm is less .

menber results In noti on
thaP F‘t W tf‘ﬁ fif EHIBCHO GaYse ﬁé’OF‘PQ Qf t'"@rtrf’??’t Wortrfﬁﬁfﬂ}ééfswﬁh respect to .

theh%m@ orhabiveB A on e toolTé’lﬁ)poPcQﬁélﬁﬁ@rt @suﬁ@ﬁ@é’&ﬁﬂ‘bﬁ/o@hotlon of

Ilrst armt ajecto tln notio
theltBg! W FRspacH TP AN E Py thahclEs & PoE AT LRty The,
- horoatdl dempoifsitant thal fivgt hiinh @ajectory @ane nthe tad ptdmanwnﬁc&ion are

sublg;?]%Q%m%eél?aqlahd En%?’ég 1@? @ eCa%F\%It n&q, tB rg‘v%)é b rsltaﬁri%gagglli%gr movement - .

of con |gu o a”
of e a¥ieenhanaingf togal.wi r e bondi ng nmachi ne i s provided. The
net hod i ncludes the step of determ ning a desired

[004Aunt  ofcopeting EnpnathspptrERiRm e badimpet, @i Methed e srgfiguring a
Imkb@@'mech&u&ﬂ%f SHPE BbhdiRg 'Hﬁ&hlrfédﬁmo@ﬁhédo M@fl‘bdﬁﬁ@udes the

ond| t.ool rovi ded, and
stefl gk e BT NAR fgrreet S0P & VEGIFAbUER BFFIENtLOF Figriirg ponding tool.
A todieuppore meattdir rgapted cbisoppat the wird bandllﬁgltocill!ppmvtded First and

sec (Ergﬁ'ﬁs Qéch (?%s:elcﬂ@g ﬁeﬁrt%ﬁ%ggo%r%ce%{l&n > ?lfan‘i gf tﬁr %l%r onding

SO provi al SO I'ncC udes
mad@tl%aml ko the t@of supportanemperaft first arcgsetmtjéﬂwqaednsaeftthe@nm are

- alsd Bﬁ)vfdeHStTh@'?ﬁietﬁ@Ei QR ihAeddd tﬂ@%tébf oftd'é@elfnﬁlﬁﬁb aaﬁ:'& bfn pivot

I‘OVI rese ected traj ect ory Second

' 'enw&d;tf 'PS‘?] b%‘lwqeﬂé?hff ifiF %ttanérﬁ?FO"ﬁ]'écﬁF&”ﬁ@B thGhE'TSElé@E‘ tp pEovide a

preSéI@@e@fra_iBttcﬁ? Wbﬂh@gseaoﬁcﬁlfé@a’tibnaiﬂth@ fiRtaring rrg{ehné@ioa Gh@Gdes the
votlng of the tool

step S ARETlia 3 e PR Aot 8ar B BB g urm e ties i thg tool
supppeSa¢eberaitip respectaioghe frabBrd aff thBeder bayidirggmathibdéy a

] The invention is best understood from
pre @%@PF’OM %gdet ail ed description when read in

connection with ,Jagf EWBF&QB%% It is

enphasi zed that, according to comon practice, the

[omesjl ous 'iflﬁah%rﬁ%nqg btemma(eaé@b&gﬁo@rtﬁe R&lowify 86RIIEd dedHRiption
ontrary, the dinmensions of érae vari_ous features

whecﬂ @aérubf:?r}%cpp@, Wétilﬁgﬁ@&prwanymg wings. It is emphasized that,

according to common practice, the various features of the drawings are not to scale.
- On the contrary, the dimensions of the various features are arbitrarily expanded or
reduced for clarity. Included in the drawings are the following figures:

[0014] Fig. 1 is a perspective view of a bond head assembly for a wire bonding
_ machine according to an exemplary embodiment of the invention, the assembly ina .

lowered position with respect to a work piece;




reduced for clarity. Included in the drawings are the
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[0024] As used herein, the term “closed-loop link assembly” refers to a series of

substantially rigid members interconnected by joints to form a closed chain.

[0025] As used herein, the term “link mechanism” refers to a link assembly in

which two or more links of the assembly are movable with respect to a fixed link.

[0026] - As used here, the term "“planar link mechanism” refers to a link
mechanism in which the motion of the mechanism is generally pltanar. The term is not
meant to be limited to mechanisms including substantially planar bar or plate
~members. Thus, the link members could have substantial dimensions extending

transversely to the plane of motion.




meant to be Iimted to nechani sns including
KSEgBsWahtial |y pl anar bar or plate nenbers. Thus, the PATENT
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required.

[0032] The bond head assembly 100 also includes a wire clamp 112 secured to
the tool support member 102 above the capillary 104 and transducer 108. The wire
clamp 112 is adapted to receive a bond wire from a wire feed system {(not shown) and
direct the wire vertically downward to the capiilary 104. The wire clamp 112 is adapted
to respectively engage and release the bond wire to disable or enable the payout of the




[0032] The bond head assenbly 100 also includes a wire
KS1383/0112 secured to the tool support nenber 102 PATENT

above the capillary 104 and transducer 108. The wire

clanp 112 is adapted to recelve a bond wire froma

wire feed system (not shomﬂ) and direct the wire

vertically dowmmward to the capillary 104. The wire

clanp 112 is adapted to respectively engage and

oo\ s BRI, RSP, LI PR oo,

nodmhen dasgripti, is TeguiNgdr e cl anp 112 is per se knovvn and
t herefore no further description is required.
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[0055] As a result of the forward location of location 226a with respect to 226b,
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than that for lower link 220, which is defined between locations 222b, 226b.

{0056] Referring to Figs. 6A through 6C, the bond head assembly 200 is
respectively shown in a lowered position, a partially-raised position and a fully-raised
position with respect to the work piece 206. In the lowered position of Fig. 6A, the
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small, less than approximately 1 degree. Thus, the supported capillary 204 will remain
substantially orthogonal to the work piece 206 during the motion of the bond head
assembly 200.




experience a tool pivoting notion with respect to
KSItEBNP on 222b havi ng both horizontal and verti cal PATENT
conmponents. Fromthe point of view of the Figs. 6A
t hrough 6C, the horizontal _conmponent of the tool
pivoting motion will be tolfhe left. Thus, the
hori zontal conponent of the tool pivoting notion is in
a direction that is opposite to the horizontal
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tool @Q&hgtlrgbgﬁgn for contacting the work piece 206 either
- directly or indirectly through a bonding wire). As
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of a 1 tﬂ? gg F@] t eral nﬁtl on of %he bondi Bgltool duri tgil
pcpﬁ@‘ '36 ¥ <} U5 U BBiant ismeyed praroxipRrtebf 11 giils hgrizontally.
As shnwtri, tlowduer, tige tdokpivot angle during the mechanism motion is substantially
equal to zero. For this embodiment, if linear movement (e.g., only vertical) is desired,
the bond head 100 may be simultaneously translated to compensate for the horizontal

component.

[00&4] Referring to Fig. 7B, the tool pivot angle and tool horizontal movement
for bond head assembly 200 is illustrated. As described above, the horizontal




application of bond force desirably |imts damage to
Kst{se3mesul ti ng bonds caused by tool "skidding. " PATENT

Al t hough parallelismof the link arns 218, 220 in the

| onered position is preferable, other arrangenents

are conceived in which the-l1Bnks are non-parallel in

the tool contact position. [0063] Referring to Figs.

7A t hrough 7C, varlous features and beneflts of the

ments are illustrate
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pl ece S substanti a 0 zero
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foragsapl y 200, therefore, represents a conpronise in
which a slight anpbunt of tool pivot is permtted to
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purd B bR L% 1lieh s REeraR, ARE BHE SohsfRorE it gy e
contrasteid iy tiseotf d purglyHransiadisgisystgm (e.g., an elevator), in which mass is
concentrated. In a purely translating system, the entire mass of the system is
- accelerated together as a unit along a vertical travel path. As itlustrated in Fig. 7C,
however, the support of the tool by the pivoting tool arm of the prior bond head
' assembly undesirably resuits in pivoting of the tool, and horizontal translation of the

tool, in addition to the desired vertical motion.

[0068] The parallelogram construction of bond head assembly 100 resuits in
~some concentration of mass adjacent the capillary 104 associated with the tool support




objective is to null horizontal novenent of the
Kssigepgwd ed capillary 204. It should be understood, PATENT

however, that the nethod could be used to achieve
desired benefits other than or in addition to the
above-descri bed kinematic badefit of nulled horizontal
tool novenent, such as to provide optimzed inertia
characteristics or power requirenents, for exanple.
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As-descrlbed above, the bond head assenbly 200
i nvol ves a conpronise from bond head assenbly 100
froma kinematic standpoi nt because the tool 204 is
perm.tted to pivot to sonme extent to achieve the
~desired nulling of horizontal notion. The
i nertia/ power characteristics associated with bond
head assenbly 200, however, are inproved to sone
extent fromthose of bond head assenbly 100. Referring
again to Figs. 6A and 6C, the pivoting of the too
support nmenber 202 with respect to |ocation 222b
results in a tool pivoting notion of capillary 204
havi ng both horizontal and vertical conponents. From
the point of view of Figs. 6A through 6C, the vertica




conmponent of the tool pivot notion is upwards as the
KsresoBwo smis noved fromthe |owered position to the PATENT

rai sed position. Therefore, the vertical conponent of

the tool pivoting notion is in the sane direction as

the vertical conponent of t#H&- ower armlink

trajectory. Because the vertical conponents are in the

same direction, they are additive. Thus, the range of

ti t he mschanl sm achi eving a gi ven anmount of

W'{}'gﬂstae'é“edt’ﬁol di spl acenent has been reduced from that

of the parall m truct t he, reducl ng

power redui re(étstﬁ)l%ge}l g &V?Wolﬂ?&hw'g )('f??\/%"rﬂdfr@nm%hme' the
bond heaxd ameertb!sactmm:ngl bed herein with reference to

speci fic enbodi ments, the invention is not intended to

be |initadvitobardinglieokidnd shown. Rat her, various

m)dlflcatl_ons may be made in the details within the

scope an@ linkapRfbaBiEMeepyipled) haveerpther wise Bpading taphand the wire
boNdihd @tchieP afe lifkdmEsMshh ficliauR d Frmhe, a plurarty of % T arm lin links

PivpiRPBRONECtegita the Fapeapda CPgP'e&"n'sL\P!BBW&'Yh@aaeatgg é%?gh of the
arrh dinks)ghe \wm;helallnhl Juppbaingi thy wikCitinathg tobk théand lihkabking

oA AP SNy R Bl gl e
a range QﬁmetIOlb@‘rtdjemlngamem the link mechani sm

i ncl udi ng a franme, a plurali t?/ of armlinks pivotably
connect ed to Thebendihead assemilycanapiding 1o gikinpl Gwthgsiopmprising a

: 'drnﬁéﬁ?&@éi‘h A ghAing Al mkBfanisHh 1@ bivBKehe AR HISRURLIE Feshbbftito the

supportlng the wire bonding tool, the armlinks being
@ﬁbstantlally paraIIeI to each other in at |east one
mechani a ran

f ,
ﬁgf: t)lno(r)]? ot hte.ﬁl] h ?r%aghafﬁ?@ﬁ(n aé:corfiﬁgg @o%%,nh%av&herem the drive

systeys émdilidesacmeguiititgritcoit chapled to ther lintkemedemzn.si ng a
drive system engagi ng the |ink nmechanismto pivot the
arm | i nk$- wi t Fhe kaypseliradiassembly docenging . clathne3 bemteinghd

madSaRI Vit acH MR Nghif 8F Sdrflamede maBRES 'aﬂdtalﬂeen@Fdri’a%le fQI! located
sstemlnc udes a magnetic circuit coupl ed I nk
%%Q%sﬁﬁﬁm betwerp t'?f‘o%w ReBRIMANSBhBRINYECor d| ng t o

I 3, - wh th t t | ud a pajr
o0 e TR P i S B o
linkis re seipsiant iallgfparsie! e¢avhanhértia apqipositibn @€ temeninechanism
wntmﬁgmﬁﬁ'&eqesof rﬂ&%nb&qq NERthedfisqoml v according to claim

e arm- Tinks are Substantially parallel

to each gt herTHerbﬁ'ayhegﬂsc'Jsgérﬂ?Iy%?c&Jaﬁ lﬂo%llmef%@rémeach of
within the range of notion o mechadi's

the arm links of the link’mechanism is respectively connected to the coupler link and to

the frame at first and second locations to define an arm pivot length between the first

and second locations, and wherein the arm pivot length of at least one of the arm links

differs from the arm pivot length of at least one other arm link.

7. The bond head assembly according to claim 1 further comprising a
transducer coupled between the wire bonding tool and the coupler link of the link

mechanism.

8. A link assembly for a wire bonding machine, the link assembly

comprising:
a frame;

a pair of pivot links pivotably connected to the frame; and




6. The bond head assenbly according to claim1,
KoMBas®wan each of the armlinks of the Iink nmechani sm PATENT
is respectively connected to the coupler link and to
the frame at first and second | ocations to define an
arm pi vot |ength between théaéf4+rst and second
| ocati ons, and wherein the arm pivot |ength of at
| east one of the armlinks differs fromthe arm pivot
| ength of at | east one other armlink. 7. The bond
head ass@BPyPURBYSMATRERSYPEPEING 21V ePPRURI ERSF S wige
boading meachihes eife WolplppdrtratmeenpivbiabW donberad itd gadhost the pivot
“nﬂpd the coupler link of the link mnechanism 8. A link
assenbly for a wire bonding machine, the link assenbly

connect en §IT AP R sl tod g Py iy iR £
mecBaisUP pivich theribeat liskp pypt Intfesamerandbtan dinagriarotel provide
sutidigntidlly RonRAREE I dFRFRhBRIontd?Ehd B sSHRIPOMErTBRRDET

pi votably connected to each of the pivot [inks, the
If r aLm’ pe%ot frhé kisk %sén-tr]mx?hccsbmﬁ@tta chHﬁtE’Q,eWhé’w%Eri fHe&?\r/]& links of
i chani smin._whi pi Vo nks pivot in the.
the ik mesHRIVSD 2t 7ot BRI goligtioceech SHIRE it fegf gpe postion of
theclorksinachanisng within @ rangetaiimationadt thééink adchstigpor t

menber. 9. The |ink assenbly according to claim8,
wher ei n e pilheotink asskebbf accotding tonilaime 8hahersin Hiegivot links of

theSHiRShafdnaint ¥rt'eﬁﬂb?{alnﬁgl%gﬂ%ﬂgﬂo%hﬁ rotﬂerrI tﬁ]touhg@ﬁgpg '?gnge of

sition of e link anismwthin ara

0 :
mOEB'E'iOBH‘%'F'eFWé"%“P-nk mechani sm 10. The link assenbly
accor di nﬁjato | a rein the pivot links of th

i m9, wh : : : e

l'i nk mechani s eat’ B[FBTPHHGCArdiRe ihelaim 84 whereigach of the pivot

linkstdiehe tihk oeghanismtih i&e_spﬁdﬁt@elyafonlnﬁﬁbﬂ @6 tlfja‘ tobhﬁ,lppolrt r_nemger and
, e Link.ass accordi ng.to cl ai '

to IR 80hish g S04 IRSBRE R Tastnedy SEREIRR SR et anc
secprd faggiiens, ithe piyotisnakbstof the pait bepivoolinkseiw differenber

and to the frame at first and second |ocations to

defi ne al#i votha Erkpassembliarcsardingetof ¢laigt 8 &rthersomwpniding a drive

systeéd€ @hy&difg tRdBhidinbeianieh eriitvdtingtdhg paditfinkd with t&dpect to th
Links being different. B iy Gting!the L Jiith fethegt tothe

fraP8 claim 8 further conprising a drive system engaging

the link chani sm for..pivoting t pivot |inks wt

Fospect 15t Ha I Fiseiion?toF %siad, Apaebetis 5 i Somding vog! of
wirg handiogwnachipeavivh respé iiaiangork guidcep thealinkvassemblynmbinnmyising:

machine with respect to a work piece, the link

assenbl ya t8mgi i si ng:

a pair of pivot members pivotably connected to the frame; and

a tool support member pivotably connected to each of the pivot members
to define a four-bar mechanism with the pivot members and the frame, the tool support
member supporting the wire bonding tool of the wire bonding machine,

the pair of pivot members being substantially parallel to each other in at
least one position of the four-bar mechanism within a range of motion of the four-bar

mechanism.

14, The link assembly according to claim 13, wherein the pair of pivot
members are substantially paralilel to each other throughout the range of motion of the

four-bar mechanism.




a frame; a pair of pivot nenbers pivotably connected
Ksigoshweo frame; and a tool support nenber pivotably PATENT
connected to each of the pivot nenbers to define a
four-bar nmechanismwth the pivot nmenbers and the
frame, the tool support nerf@er supporting the wire
bondi ng tool of the wire bondi ng machi ne, the pair of
pi vot rrerrbers bei ng substantially parallel to each
ot her in_at ast one position of the four-bar

L e
mechani sArwi t A% 113K pssegPhnpcoesding fo elping A8, whereimggch of the
pivioe ateambessnis rleépecﬂ'hay |cbvkectss bl \to@CL@p6kt MterhBerGndl tdthe frame

ot iy e b 0 fiaRald eftinde E8n BEHERetiRd fapiist apsgecond

locatiense thuf pivott leogthefof tireepaif ofipivblamembesalraisgdifigBint393 W
O PATENT -17 15. The link assenbly according to claim
13, wher é6n edlhlini asseeblphgaording hbelaikn L3 furtkgremmprising a drive
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