11 JAN 21 1 LI NKAGE GUI DED BOND HEAD BACKGROUND OF THE | NVENTI ON Thi s

I nvention relates generally to a tool for use in the bonding of wire to
sem conduct or devices and, nore particularly to a |inkage gui ded (b¢mndi(ffead
for bonding a fine wire to sem conductor devices. 5 DESCRI PTI ON OF THE
RELATED ART Mbdern el ectroni c equi pment 1reI ies heavily on printed circuit

boards on which sem conductor chips, or integrated circuits (1Cs), are
nount ed. The nmechanical and el ectrical connections between the chip and the
substrate have posed challenges for chip designers. Three well known

techni ques for interconnecting the 10 IC to the substrate are: w re bondi ng,
t ape automat ed bonding (TAB) and flip-chip. The nost conmon of these

processes is wire bonding. .l ] ?ﬁﬁ\ﬂj I bty of bonding pads are
| ocated in a pattern on thé‘mﬁ ac g@ ?@@u}ggmte, with the chip
nmounted in the center of the pattern of bondi ng pads, and the top surface

of the chip facing away fromthe top surface of the substrate. Fine wires
(which may 15 be alum numor gold wires) are connected between the contacts
on the top surface of tHBAGKGROUNIIORIHERINVIENTION top surface of the
substrate. A wire bonding apparatus electrically connects a sem conduct or
chip to a substrate, using netal wires which are w dely used in E}cﬁ_e .
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machi ne consi,sts. of a.bond hegd = Xvtghl dépbdsd head fepti cs.
The bondoﬁ@%c?%d%t%éﬁ‘éﬁﬂﬁﬁahfncqﬁg%ai gsﬂ?ﬁg tg%nl i n e\t,%igl and wel der

(usual | yoopding briagomnite to semibondugtoaddviesses it perpendicul ar to the device
to be bonded so that it can touch down on the spot where welding is to

occur. The bond 1 flI JAN 2005 2
us DESCRIPTION OF THE RELATED ART

Modern electronic equipment relies heavily on printed circuit boards on
which semiconductor chips, or integrated circuits (ICs), are mounted. The
mechznical and electrical connections berween the chip and the substrate have posed
challenges for chip'designers. Three well known techniques for interconnecting .the

1o IC to the substrate are: wire bonding, tape automated bonding (TAB) and flip-chap.

The most common of these processes is wire bonding. 1n wire bonding,
a plurality of bonding pads are Jocated in a pattern on the top surface of the substraie,
with the chip mounted in the center of the pattern of bonding pads, and the to? surface
of the chip facing away from the top surface of the substrate. Fine wires (which may
15 be aluminum or gold wires) are connected berween the contacts on the top surface of
the chip and the contacts on the top surface of the substrate.

A wire bonding apparatus elecirically connects a semiconductor clup 10 2

substrate, using metal wires which are widely used in the manufactring process of
electronic components. A fypical wire bonding machine consists of a bond head, an

20 X-Y table, a workholder and oprics.

The bond head is 2 mechanism which holds the bonding tcol and welder

(usually an ultrasonic transducer) and moves it perpendicular to the device 10 be
bonded so that it can touch down on the spot where welding is to occur. The Sond



head al so has wire clanps which grip the wire at the appropriate point in
the bonding cycle so that the wire can be broken when the interconnection
bet ween the device and the lead frane is conplete. The X-Y tabl elils/AN 2005
mechani sm for noving the bond head in the plane of the device so that the
head can nove fromone bond |ocation to_g another. The workholder is a
mechani smthat holds the work rigidly, and may al so heat the device to nake
wel di ng easier. The optics aimthe bond head at the appropriate bond pads.
Early bond heads were aimed and noved by the machine operator. Today,
convent i heal alvedhisnere atempewdicibgripl the twire antheoapproptiater piinein thedberdiagl by
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The seco aring or o rotary bearing nounted in
t he m ddhgp@ipriate bbaddadal | owi ng the bond head to pivot like a seesaw. The
bondi ng tool is nounted at one end of the bond head and a |inear electric
20 notor is nounted at the other end of the bond head Linear bond heads have
a di sadvant age in tHely bonéeadowerheinaed had moveddry theemeching PefatPbt i on

Sooen | y o oot
bi wot | ng To6AY: FEBCEorRY PRRRLRE %Ea@ﬁ%@i?lﬁﬁ%@r‘“ﬂbgggﬁggiﬁé‘he‘%ﬁﬁgtﬂf
center| i na onbedsd tompatex, andéondriep FelyMirespemecpnd a daviges abmagec%alﬁe
bonded. ' | head t bond | devi

onde ﬁﬁ?@g{fe}@gidw ﬁoﬂd\l\%?ﬁ%_ng ead cannot bond very |arge devices

because aring hit the edge of a |large device if it reaches
out too far. This is analogous to the limt that the vertical nenber of a

"C' clanp inposes q§,peWi@Embil&cledstoday's ih@aedted @irchny Geaford Seadoast
I S. . .
be guided in its descent to the device by a mechanism which prevents any unwanted
sideways motion in order to prevent the mechanism from missing 2 bond pad.

15 In conventional bonding machines two types of mechanisms are
currendy employed. The first mechanism is a pre-loaded linear slide mounted
perpendicular to the work. The second mechanism is a ball bearing or other rotary
bearing mounted in the middle of the bead, allowing the bond head to pivot like a
seesaw. The bonding tool is mounted at one end of the bond head and a linear electric

20 motor is mounted at the other end of the bond head.

Linear bond heads have a disadvantage in that linear bond heads have
high inertia and friction resulting in a slower mechanism as compared to a pivoting
bond head, The Pivoting bond head also has a disadvantage, however, because the
pivot centerline peeds to be at the same height as the plane of the device to be bonded.

25 As a result, a pivoting head cannot bond very large devices because the pivot bearing
will hit the edge of a large device if it reaches out too far. This is analogous to the
limit that the vertical member of a “C” clamp imposes on how far the clamp can

reach, or how deep its throat is.




1 11 1AN 2005 3 In Fig. 1, a conventional pivoting bonding machine 100 is
shown, In Fig. 1, bonding machi ne 100 includes bond tool 102 attaqqgﬂNHﬁ%
bond head 104. Bond tool 102 conprises ultrasonic transducer 122 a
capillary 128. As expl ai ned above, the bond head 104 pivots about bearing
106. The 5 distance between the tip 10840f bonding tool 102 and the front
portion 110 of bearing 106 is shown as distance dl, Distance d, is finite
due to the design constraints of the bonding machine 100 and has a direct
effect on the size of device that can be bonded by bondi ng machi ne 100. The
center 112 of bearilngigod, a@nyprtienal piowing borgding meachingo1 00 spshayms I pi vot
centerli 14 4 f 0
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(not sho 1S 1N bondi ng) position.

Fig. 2 itod 2ngomprises ul@éomcemxwdumrel%ﬁn@ﬁawnw %hot. ng bond head.
SUMVARY OF THE | NVENTI ON To sol ve the aforenenti oned di sadvant ages of
conventional bond heads, the present I nvention relates tqQ a Ilnk ui ded

bond head for use \Asmﬁamdcabﬁg% thenbend head Wfbpb’@ﬁijam&eéﬂﬁﬁr B arm
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bondi ng n‘éleceh&!?ﬂhé udiynah: Hes in e tohe planessf moueaewmbe

| i nkage in ersect at gw rtu t he,l qwer, surf ce t he, bond
hondio Thbopie awet shovan: Woen e boRbhertiOlis W, 3355# RIS o
.c a 25 sem conductor device for use W|th a transl ation tabl e. The

apparatus comprises_a _fixed a,cou a.firnst. pi.vo e
dglcoachabl y Cgﬁp' ed Kig. 2Hé afsmﬂkqd de vie 0{- the conventlonal plvgtmg %oggrﬁgaé.

SUMMARY OF THE INVENTION

To solve the aforementioned disadvantages of conventional bond heads,
the present invention relates to a linkage guided bond head for use with a bonding
15 machine.

The bond head comprises an arm assembly, and a linkage coupled
between the arm assembly and the frame of the bonding machine. The linkage forms
a virtual pivot point below a lower surface of the arm assembly.

The present invention further relates to an apparatus comprising a bond
20 head disposed over a bond plane, a first linkage coupled between the bond head and
the frame of a bonding machine and a second linkage coupled between the bond head
and the frame the bonding machine, where the longitudinal axis of the first and second
linkage intersect at a virtual point below the lower surface of the bond head.

The present invention also relates to an apparatus for bonding wizes ic a
s semiconductor device for use with 2 translation wble. The apparatus comprises a
fixed link; a coupler link; a first pivot member detachably coupled to the fixed link
and the coupler link at a anterior portion of the coupler link, the first pivol meraber
having a first longitudinal axis; a second pivot member detachably coupled to the
frame member and the coupler link at a posterior portion of the coupler link, the




and the coupler link at a anterior portion of the coupler link, the first

pi vot mernber having a first longitudinal axis; a second pivot g,
detachably coupled to the frame nmenber and the coupler link at a posterior
portion of the coupler link, the 11R JAN 1905 4 second pivot menber having a
second | ongitudinal axis. The intersectigon of the first |ongitudinal axis
and the second longitudinal axis fornms a virtual pivot point below a | ower
surface of the coupler |ink. These and ot her aspects of the invention are
set forth belowwith s reference to the drawi ngs and the description of
exenpl asgcambpivotrexersberf having ai secend longit@inaraxpe SThe Rieocton PRIV NGS
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t hat, 10owersurfacsyof thecennpder Bakicti ce, the various features of the draw ng
are not to scale. On the contrary, the dinmensions of the various features

are arbitrarily exfhesdandnther aspestsoot e laventian are| set fodh belew (with gr awi ng
are fhe | i s, &l L S ripUBATfi eXe nafbbdithetire of He 2

convent ir%fr%g%&r% %@Enﬁaﬁﬁﬁ %‘gm&%% T O e O e arti al

si de vi éemwverftionhe conventional pivoting bond head; Fig. 3 is a cut away side
view of a first exenplary enbodi nent of the present invention; Fig. 4is a

perspective view of a second exenpl ary enbodi nent_of_th 20 present
invention; Fig. 5 is aBRIEF HM%T]%%NQEWE&W&’%nbodi ment; Fig. 6

Is a kinematic diagramof the present invention; Fig. 7 is a cutaway side

view of the second exempl ary enbodi nent ) . . .
The ianr%ntio%; is best understood from the following detailed description

when read in connection with the accompanying drawing. It is emphasized that,

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

Fig. 1 is a partial perspective view of a conventional pivoting bonding
machine;

15 Fig. 2 is a simplified partial side view of the conventional pivoting bond
head;

Fig. 3 is a cut away side view of a first exemplary embodiment of the

present invention,

Fig. 4 is a perspective view of a second exemplary embodiment of the
20 present invention,

Fig. 5 is a side view of the second exemplary embodiment;
Fig. 6 is a kinematic diagram of the present invention;

Fig. 7 is a cutaway side view of the second exemplary embodiment
when the bond head is in the head up position; and




when the bond head is in the head up position; and I 1 JAN 2005 5 Fig. 8 is
a cutaway side view of the second exenplary enbodi nent when the bond head
is in the head down position. DETAILED DESCRI PTI ON The present ilrveitilin
overcones the deficiencies of conventional 5 bonding machi nes by coupling a
bond head to the franme of a bondi ng machi.ne using a noveable |inkage. The
noveabl e | i nkage may be a | eaf spring, a’solid link with a beari ng surface,
or any other linkage that allows the bond head to nove relative to the

| i nkage and the frame. Referring to Fig. 3, a first exenplary enbodi nent of

the present io Invqriglerish%uﬁwwsldenvﬁwgef&e seedid BeafplRPP ehiboduslest coupl er
i nk 304, flxtgd [ i 06,“1 L{lé)ggﬁijl nk 308, .rear |ink 314, "and bond tool 102.

In the e¥hes dpWaH POSHOR.ncl udes ul trasonic transducer
322 and caplllary 328. It is well known that capillary 328, which is used

i n ball bonding procedures, wedge bondi ng tool (not
showa) to carry out a wedge b gﬁﬁbﬁggbgﬁggpghk?yshﬁont link 308 is coupled
to coupler link 304 and fixed link 306 at a forward portion of coupler link
304. Simlarly, re link 314 is.coupl i xed l|ink

ed to.co
306 at a rear porti'dlf BRESERURYERN9n HEB%E]‘ES@C ggﬁﬁlen@&ﬁﬂ é:Pﬂvf"’? 95”‘@04 i s
abl esto %bnﬂﬁl rphohines bycoupkiag d boid Bedd ionthe frameafd Mﬂmgmamnt using a

di rection, al | owg ng_cou i nk_30 vV ot. E 308 may
ncl ude glqye‘-'aﬁ [ Bedis. odhe o re Bl linkhd¥ mithe £ PR tBhng (8 st MR Wit #5176
and 318 b@aﬁ@%lshrﬂaaé eonaieotter lirfkage uhdtealldvwsnthe Hhdrledadt tovmove relhiixe o thenk
306. Bea Q}éﬁé‘ 316 and 318 may be ball bearing assenblies, for

exanpl e. S‘Flé-n ABS enmbodi nent, |inks 308 and 314 are rigid but may be
flexible if desired. Links 308 and 314 may be coupled to fixed |ink 306 and

co?ipler Referring to Fig. 3, a first exemplary embodiment of the present
10 invention is shown. In Fig. 3, bond head 300 includes coupler link 304, fixed link
306, front link 308, rear link 314, and bond tool 102. In the exemplary embodiment,
bond tool 102 includes ultrasonic transducer 322 and capillary 328. It is well known
that capillary 328, which is used in ball bonding procedures, may be replaced with a
wedge bonding tool (not shown) to carry out a wedge bonding procedure.

15 Front link 308 is coupled to coupler link 304 and fixed link 306 at a
forward portion of coupler link 304. Similarly, rear link 314 is coupled to coupler
link 304 and fixed link 306 at a rear portion of coupler link 304, As such, coupler
link 304 is able to swing relative to fixed link 306 in a forward and rearward
direction, thereby allowing coupler link 304 to pivot.

20 Front link 308 may include a bearing 310 and 312, and rear link 314
may include bearing 316 and 318 to facilitate movement of coupler link 304 relative to
fixed link 306. Bearing 310, 312, 316 and 318 may be ball bearing assemblies, for
example. In the exemplary embodiment, links 308 and 314 are rigid but may be
flexible if desired. Links 308 and 314 may be coupled to fixed link 306 2nd coupler

25 link 304 using attaching means 324. In a preferred embodiment, the links are
detachably coupled 1o one another. It is contemplated that attaching mearns 324 ..
be screws, studs and nuts, pins, etc. for detachable coupling. If a more permacert
coupling is desired, rivets may be used as attaching means 324, for example.




25 link 304 using attaching neans 324. In a preferred enbodi nent Fge Ilnks
are detachably coupled to one another. It is contenplated that é#

nmean. 324 be screws, studs and nuts, pins, etc. for detachable coupllng. If
a nore permanent coupling is desired, rivets may be used as attachi ng neans
324, for exanple. 1 0 JAN 2005 6 As sthQ in Fig. 3, front Iink 308 has a

| ongi tudinal axis 330 that intersects the |ongitudinal axis 332 of rear
link 314 at virtual point 320. Virtual point 320 is below the | ower surface
334 of coupler link 304 and lies in bond plane 326 of the device to be

bondted (not sh0én18)As m@npltitiigz%ﬂm lcliilnkls3_08nhﬁsrmb1 'dmégjé:m tHatbondi Sg)t
posi |on JD api | lar) | an an s_evi den
from Fi gutessects,ihe ?ﬁ‘f.ﬂ ap Jink ip‘g?‘ Bf“q 3 g@%"%lﬂﬁ“@m is
%r feat er 32@11@.t rblgtlcbw tHe $¢wec surfete 884 of keuplendinki894t arahHeoin bomk pladeB26nof 334 f
eferring to Fi se £xe r i ment o
the pre ?llde?’ﬁ\?gﬂtqeol?{:’qc@%smﬁowﬂ) F| eq&heﬁ&&cfﬁ# Tﬁ@)%exﬁg@wyr& %0 used
as |3 nkoadengnsbstich, tipe$08aficapillaryid28bwiitilitdmtond plad J26L.00\s isrevadéntot her
e ooty A i PR ST i,
appar at uham e discined detern treehovergeatio0P of kb 308 andad4300. Leaf spri ngs
402, 404 are detachably coupled to bond head base 502 using attachi ng neans

508. 15 Simlarly, attaching neans 508 may be used to attach |eaf springs
404, 404 to bond Ilhéamgmo%agmsh@mpennmmw o arseyond ex¢rsplagkit enpl at ed

ot AR 3F T BB inVBRiB s LAY OTlndtik 2811A9 SHRARS 4B8CHOARroCr ove

and nuts SCr ews | eaf

spritngs wed asrlnkisddis andsB i) easlagasve@y\ m/b@nde head aﬂsemﬂ?éy 400+ dn alkethsrary
enbodi ”%bigxggg%mﬁyoagnwgﬁﬂﬁgaﬁo thenRaRdefipady Wboliidian! the use of

beari ngs e use of the ge arrangenent of the
first

Fig. 5, is a side view of the second exemplary embodiment. In Fig. 5,
bonding apparams 500 includes bond head base 502 and bond head 300. Leaf springs
402, 404 are detachably coupled to bond head base 502 using attaching means 508.
15 Similarly, attaching means 508 may be used to attach leaf springs 404, 404 to bond
head 300 (pot shown in this figure). It is contemplated that attaching means 508 may
be any type of amaching means such as screws and nuts, studs and nuts, self tapping

screws, etc.

The use of leaf springs 402 provides a simpler design over that of the
20 first exemplary embodiment by providing pivoting of the bond head 300 without the
use of bearings. As shown in Fig. §, the use of the linkage arrangement of the first
and second embodiments provides an unlimited throat area 506 as compared to
conventional pivoting bonding machines.

Fig. 7 is cut away side view of bonding apparams 500 in the “head up”
35 (i.e., at rest) position. As shown in Fig. 7, leaf springs 402, 404 are attached to bond
head base 502 and bond head 300 with attaching means 508. While in the head up
position, leaf spring 402 is flexed at pivot point 702 in 2 downward direction, and leaf
spring 404 is flexed at pivot point 704 in an upward direction.



and second enbodi nents provides an unlimted throat area 506 as conpared to
conventional pivoting bonding machines. Fig. 7 is cut away side view of
bondi ng apparatus 500 in the "head up" 25 (i.e., at rest) posj ghygm{]SAs

shown in Fig. 7, leaf springs 402, 404 are attached to bond head base 502
and bond head 300 with attaching neans 598. Wile in the head up position,

| eaf spring 402 is flexed at pivot point 702 in a dowward direction, and

| eaf spring 404 is flexed at pivot point 704 in an upward direction. 10 JAN
2005 7 Fig. 8 is cut away side view of bonding apparatus 500 in the "head
down" (i.e., bondi hip. Hsiutiaway sideshewmrofibonding apparhemafS0pini the “ke2d i s

{1 exed AoBhyThe, Brding) osifiof” ALY FRE 4 Rar Hong 302 1S RERIPatBboly
di agr am poinaA02 xe mpl upwarendiveli trom tandfleathspring &4 in flexadeatt pivat point 704.in@, 602

Is the Wpﬁ;f | pi vot center of the front |leaf spring 402; 604 is
t he anchor poﬁﬁfhg{ﬁgﬁgﬁvot center of the rear |eaf spring 404; 606 is the

position of the front |eaf spring 402 when the bond head 300 is in the head

ition; 608 s, t 1] ; ] t he bond
hoad 300 19 n 10 T A MMl Haekiif of 68 edeflatPEhBAd R Wi 1o Don
| eaf sprpmegemdaventzon.t Ae Hignl, 662asi tkeoandher ipainttadpixdt eemter pbihiet fromt legfi2 i s
r rpn : . e s
hoad” dowPr ik M2 604 £8e iitBor DB d0r MR bIhendal 1 APridh 4de2 608 Jho°
616 is tthe positten pbihe froublead spAng G02rwhen tenromh heady3Q0 &s1im thedigeddnt s t he
| [k GEER i | :

£ om £ nefiop: 08 o odon op the R NITRok B 4GEwheR 0 BEnd 8260 300 19 040
and 1608 thgdeadiumpesitione 610 is thenpestien af the Uent [saf springdOakhken He Bl t ool

300 i's ifkadt 91 mﬁpm@m&asddw@gpsmhl S_lﬁﬁﬁtﬂeg&@sﬁﬁ&%f% ffar GddY prmhetIR (as
extended) _results In virtual. . When .t.he bg{;l‘g?;ﬁol 300 is in
0

| vot int 62
the beadvaendipbend hsad 300 15 dp She BeadidanB AOSTHAN: 14115 ghe RELBYS ies in
bond pl ansinB88 frofft lirk IWEVELE 13 thedower rear pivot point of rear link 314; and 618
represents the coupler link. 600 is the path of the bond tool as the bond head 300
15 moves from the head up position to the head down position. The intersection of 606
and 608 (as extended) results in virtual pivot point 620 when the bond tool 300 is in
the head up position, while the intersection of 610 and 612 (as extended) results in
virtual pivot point 622 when the bond tool 300 is in the head down position. As
discussed above, virtual pivot point 622 lies in bond plane 326. As is shown in Fig.
20 6, the angle o formed by path 600 and bond plane 326 is about 90°.

Although the invention has been described with reference to exemplary
embodiments, it is not limited thereto. Rather, the appended claims should be
construed to include other variants and embodiments of the invention which may be
made by those skilled in the ari without departing from the true spirit and scope of the

25  present invention.



20 6, the angle a fornmed by path 600 and bond plane 326 is about 90.

Al t hough the invention has been described with reference to exenpl ary

enbodi ments, it is not limted thereto. Rather, the appended chqiwm‘%mpuld

be construed to include other variants and enbodi nents of the invention

which may be nmade by those skilled in the art w thout departing fromthe

true spirit and scope of the 25 present invention. 1 11 I AN LUJ~ Wat is
Claimed: 1. A bond head for use with a b&ﬁding machi ne having a frane

menber, the bond head conprising: an arm assenbly; and two or nore | eaf

springs, an upper portion of the leaf spring-'s coupled to the bond rig

machi ne and a | ower portion of the |leaf springs coupled to the arm

assenbly, the two or nore leaf springs formng a virtual pivot point below a |
| ower surface of the ann-i assenbly. 2. The apparatus according to claim1, |
wherein an upper portion of the |eaf springs is detachably coupled to the |
bondi ng machine and a | ower portion of the leaf springs is detachably |
coupled to the ann assenbly. 3. The apparatus according to c12 Lm 1, wherein

t he arn1as§ﬁggL¥8¥f i sposed over a bond plane and the virtual pivot point

is on a su 8° of P& bond. plane. 4. An ap aratus for use with a bonding
machi ne having a frare néhﬁ@ﬂ?h?%%ﬁ%ﬁﬁépaﬁhg eﬁﬁﬁEFE?QEE 29BAd 'He3

di sposed owemlzerbthredquiddrsg confirrssite:] | nk2ge coupl ed between the bond head
and the fr arse nenber at a first position on the bond head, the first

| i nkage having a.fi Qugihn- dihdh al a~:is; and a second |inkage coupled

bet ween the bonda]egﬁﬁggd tﬁg’%kgne menber at a second position on the bond

head, the second tlvlonoﬁe}%g}reh]%\é}' Q}g'i]%gs,saelg 8Bgerfpoorrh0’1 to\f%llet leaf springs coupied to

the bond'ng machine and a lower portion of the leaf springs coupled to the arm |
assemibly, the two or more leaf springs forming a virtual pivot point below a lower
surface of the arm assembly.

2. The apparatus according 1o claim 1, wherein an upper portion
of the Jeaf springs is detachably coupled to the bonding machine and 2 lower
portion of the leaf springs is detachably coupled to the arm assembly.

3. The apparatus according to claim 1, wherein the arr assembly if
disposed over 2 bond plane and the virual pivot point is on a surface of the bond

plane.

4. An apparatus for use with a bonding mzchine having 2 frame
member, the apparars COmprising:

a bond head disposed over a bond plene;

a first linkage coupled berween tie bond head and the frame member at
a first position on the bond head, the first linkage having a first longitudinal axis; and

2 second linkzge coupled berween the bond head and the frame member
21 2 second position on the bond head, the second Jinkage having 2 second Jongitudinal

axis,

wherein the first longinudine] axis and the second Jongitudinal axis
intersect at a virme) point below a lower surface of the bond head.




axis wherein the first |ongitudinal axis and the second |ongitudij-nal axis
intersect at a virtual point below a |ower surface of the bond head. n_ 5.
‘The apparatus accordirn.g to claim4, further conprising a bondil th—m‘Jél
ached to the bond head, where;Jn the bonding tool noves in a first direction
bet ween an upper position and a tower position of the bond head. 6. The
apparatus according to claim5, wherein the first direction is

substantially orthogonal to the bond plafie. 7. The apparatus according to
claim6. wherein a |lower portion of the bond tool and the virtual pivot
point fo.,n an a;:is substantially parallel to the bond plane. Tgﬁx 5
apparatus according to claim4, whereinpn:t i-(r814, lfiAk@gecrhsriang pOrwcot of a
first leaf spring; an up aﬁB?%ﬁubsnachmlh‘gﬁ% & g? Ieﬁ(_:lf ,sgri,_ngjsq% chabl y
coupl ed t@c?ctlfg%zlaﬁ@@'it@gqerr@@ﬂﬁ ned, awichtihabe behae IYRRAGES 8 R 5ortion of a
second | eal  spring, an upper pornportionos ef Hehwodawadd | eaf spring

det achabl ye&eRi %%Pﬁertﬂ%gﬁ%agﬁa 1é’:')k‘wr'réa‘c (?Slrl}qe}rh ﬂ]e | eaf springs allowing the
bond head to nove relative to the ]in-k'2=e and the frame nenber. 9: The
app ar anus according toqﬂ%g@aﬁmé’a&%&@h@ 16 hiihi ¥ svhemts edebi i HiEage
eaC,'| include a Dearing all ng the bcno bead tO nove relative to the
linkage andsthhdally amogendiep the BODAREPappar at us according to claim 9:
wherein the bearing is a ball beari~sg assenbly 11- The, apparatus o
according to claim4- wherein a _di : A/N6, Whpein padwenpomfontte )jr*
2nd second |inks is Qreater® f%‘@%%@ﬁ?géﬁﬁ@ge n_I o ﬁy ~ngE}ttiOQH§ ehd t he
first and $ecenrd tdonkss tR2virhkphppariat (e 81-diH SLEB‘I% P4, Vra] ere n
the vi rtuaII)]ngé)i nt lies on a surface of the bond plane.

' el herein T st linkage Is 2
8. The zpparams according 10 ¢lalm 4, wherein the first linkag

. s o
I ] e first leaf spring detachably
poriion of a first Jeaf spring, 20 Vppes porticn of th . Pr g -

age is 2 portion of a second lea

coupled 1o the bonding machine, and the second link o
: _ _ = ‘ .
spring, 2o upper portion of the second leaf spring detachzbly coupled to ithe bcnaing
- . i : il L% inkaece and
mzchine. the Jeaf springs 2llowing the bond head 10 moove relative to e Jinkage an

the frame member.

) 21 wherein t ¢ second
9 The zpparemas according 10 cleim 4, wherein ibe first an

1 31 2 1 ; v SV 1 T :I't‘l:"ge
Lnksee ezch include 2 pearing eliowing the tend hezd 1o move relative 10 (e limkeg

znd the frzme memuer.

: : . el
10.  The apperatus according 10 claim 9, wherein the bearing is 2 ball

beering a2ssembly.

11 The epperaius according 1o claim 4, wherein a Gistance berween
upper portions ¢f e firet 2nd second Jinks is greatey than 2 diswance between 10WeT

portions of the Nrst anc second limks.

] 2l whetes irtua) point les
12, The zpperatus zccoscing 10 C:2)m 4, wherein the vireal p

on 2 surfzce of the bond plane.

13 A bond hezd for bonding wires 10 2 semiconguctors device for

use with a translation table, the bond head comprising:




13. A bond head for bonding wires to 2 sem conductor device for Use Wth a
transl ation table; the bond head conpris]?1lp: 111 JAV .uU~ a fired link; 2
coutuer 'swa:; a first pivot nmenber detachably coupled to the f'E?EN]ka and
the coupler Ilink at a interior portion of the coupler 7.ink. t I 8
pi vot nmenber having a fist |ongitudinal axis; a second pivot nenber
detachably coupled to the fixed link and the coupler link at a posterior
portion of the coupler ]Jilk, the second- pivot nmenber having a second
| ongi tudi nal axis; wherein an intersection of the fist |ongitudinal axis and
the second Ilongitudinal axis fornms a virtual pivot point below a | ower
surface of the coupler link. 14. The apparatus according to claim13,
further conprising: ahxed brlgsoni ¢ transducer detachably coupled to the
coupler IL-]1k; and a bonding tool coupled to the ultrasor ¢ tr2nsducer at a
front portion of the ultrasanic transd4ce; wherein a |line formed between a
tin of the bonding to&y RAd“t'e virtual pivot point lies in the bond plane.
15. The apparatus according to claim14; wherein the bonding tool ile%Qe of
a capillary 2;,d a wedge toal .16 ThechAppanghesstoatedieh it 60 [V VRS
wherein ,he first pi¥ SREMEplsafqay i N&ﬁﬁﬁﬁﬂm@ﬁqufrmm
menber at @Rl uppettgrioraorobn hdhe FPLRET 4 =ﬁ§¥%&%f Wth afirst scree-. the
front s, u.in9 link ig.attached to the couple: link at 2n |ower pivot of
,.. the ;f ?R§§€¥V§Fﬁ§’lint. with a secona screw, the second pivot nmenber is
a rear swing link attached to the frane

a second pivot member detachably

3 } - 1 1% s -..l\’. mber
sosterjor portion of the coupler Jink, the second pivot memb

coupled 10 the fixed link and the

coupler Jink at a }
having a second Jongitudinal axis;

the first lengitudine] axis and the second

. : .
wherein ap intersecihion ol |
lower surface of be coupler link.

Jongitudinal axis formis a virtual pivot point below &

14 The apparatus according 1o cleim 13, further cOmpnsing.

. s . el and
2 uitrasomic rznsducer detachebly coupled o the coupler gk, 2o
2 ponding 100) coupled to the Jirasonic tremscucer at 2 front pertion of
the uliTzsonic ranscucer,

2 i . tipof i and the virmzl
wherein 2 iipe forroed berween 2 ©1p 03 L3€ bonding tool @n i

pivot point lies in the bond piane.

5i ~herel néing 100} 1S
15, The apparates according 10 claim 14. wherein the bonGing

ope of a capillary znd a wedge 100].

16. . The apparams accoréing 10 clzim 13, wheremn the ﬁ:;z P.mf )
memmber s a from swing link aitzched 10 e frame member &l an upper pivoi 03 Li€
front swing Jipk with 2 first screw,

the front'swing link is attached to e coupler link 2t en lower pivol of
the front swing link with 2 second scTew,

IR : e

the second pivot member is & JE2T SWINg Jink zttached tc ihe T2 |
: . s Vil with & thiTG SCTEW, 2nd

member at an upper pivol of the Tear swing Jink with 2 1@ SCrew,




menber 2t an upper pivot of the rear swing link with a third screw, and 1 0
]AN 2005 -11 r ear the rear swing link is attached to the couplﬂ) r gizmg at an
| ower pivot of the swing link. with a fourth scree'. 7. The a E(JP t
according to claim 13, fur iDer conPnsane: 1 a front |eaf spring; and a
rear |eaf spring: wherein the first pivot nenber is a |ower portion of the
front leaf spring and the second pivot is a |ower portion of the sear, |eaf
spring, and an upper portion of the front -l eaf spring and an upper portion
of the rear |leaf spring are detachably coupled to a | ower portion of the
bondi ng apparatus. 18. The apparatus according to claim 13, wherein the-

fixed ink is a Cached to the trans] ati 9k Ehen appar g otsof the
according to clai mb8:remheyBEhe %‘6%&‘?@{3’ H&l?tr%bggﬂgll di sposed above a bond

pl ane. anrcilaagr Q&ﬁ% ﬁﬁk%{:mﬁ)‘aifehnbis@&\ﬂn a surface of the bond pie.

17. The apparatus according 1o claim 13, further compmnsing:

a front leaf spring; and

a rear leaf spring,

the first pivot member is 2 Jower portion of the front leaf spring

wherein .
f the rear leaf spring, and

2nd the second pivot is 2 Jowex poruon o

an upper portion of the front leaf spring and 2B Upper portion of the rear

jeaf spring are detachzbly coupled 10 a lower portion of the bonding apparatus.

18.  The apparams according 10 claim 13, wherein the fixed link s
stizched to the translation wble.

1o claim 13, wherein the coupler link Is
face of the bond plane.

19.  The apparamns zccording
ane. and the virtual point bes on 3 sur

Gisposed abeve & bond Tl




