-1- LI GHTWEI GAT BONDHEAD ASSEMBLY Field of the Invention 5 The invention
relates to a bondhead assenbly, such as a bondhead assenbly wused for
hol di ng a pi ck-and-pl ace tool for a die bonding machi ne. Background and
Prior Art 10 During sem conductor packagi ng, semn conductor chips or dice
are usually nounted onto a substrate or carrier for processing. The

sem conductor dice nmay be placed directly onto the surfaces of substrates,
or such as in stacked dice configurati-dns, they nay be placed onto ot her
dice. After attachnment of the 15 sem conductor die to the substrate or
another die, the device is usually encapsulated in a downstream process.
Di e bondi ng nmachi nes are used for picking up these sem conductor dice (which
are typically cut froma d Jhereaf ter, nlacing, them onto
substrates, 20 carriers=8& WEIGHT BONRHE, sh~i%3uﬁlg§ machi nes have
bondhead assenblies to hold and position die pick or die bonding tools that
are used in these pick-and- place processes. Due to the introduction of
seni condudtield ofi tbe loventicsr e beconing increasingly 25 smaller in size, the
demands. on di e bondi ng machi nes are becom ng nore exacting. Anongst other
considérations, smaller and/or thinner dice are nore prone to cracking, and
require gregd ‘f’r‘ivé%ﬁibﬁ He[%t@é'ﬂ@'d Bandlﬁéﬁfﬁgéerﬁb?, RORH 0 a BorRiHIER AssenibipWM ¥
becom ng | ess capabl e of neeting these demands. 30 FIG 1 1s a

cr oss- sectusathior hiotling agicleind-ptace/tool farzediebmndinguthathheused for die
bonders. It generally conprises a bond body 102 that is carried by a;

; support

Background and Prior Art
10
During semiconductor packaging, semiconductor chips or dice are usually

mounted onto a substrate or carrier for processing. The semiconductor dice
may be placed directly onto the surfaces of substrates, or such as in stacked dice
configurations, they may be placed onto other dice. After attachment of the
15 semiconductor die to the substrate or another die, the device is usually

encapsulated in a downstream process.

Die bonding machines are used for picking up these semiconductor dice (which
are typically cut from a wafer), and thereafter placing them onto substrates,
20 carriers or other dice. Such die bonding machines have bondhead assemblies to
hold and position die pick or die bonding tools that are used in these pick-and-

place processes.

Due to the introduction of semiconductor dice that are becoming increasingly
25 smaller in size, the demands on die bonding machines are becoming more
exacting. Amongst other considerations, smaller and/or thinner dice are more
prone to cracking, and require greater care in handling. Present die bonding

systems are slowly becoming less capable of meeting these demands.

30 FIG. 1is a cross-sectional side view of a conventional bondhead 110 used for die

bonders. It generally comprises a bond body 102 that is carried by a:support



-2- structure 104. The bond body 102 is drivable to nove along a vertical
axis by the raising or lowering of the support structure 104, and is
nounted to the support structure 104 via an adjustable spring post 106 that
further has a preload spring 108 between the adjustable spring post 106 and
t he bond body 102. The 5 preload spring 108 biases the bond body 102 towards
the support structure 104 when the bondhead 100 is in a standby position.
Further, relative novenent between the-bond body 102 and the support
structure 104 is guided by a cage bearing 110 novable along a shaft 112. 10

The bond body 102 hol ds a pick-and-place tool 114, which is operative to
pi ck di cruciwe W40 the bpng bodyi16R iadavabledopnexealong aivericahamisPysodd t hem
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vacuum suction. In FIG 1, a die 8 held by the pick-and-place tool 114
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104 duri nghéen aRe ondhBad Col &Cin aestapdby pésitn. dFaethepdetatieomoveficagt W th
t he support structure 104 when the pi ck-and-{)rLace 20 tool 114 is prevented

from f ur thetwego\thediandnibadndf? and theesuppsbstruetureidOdris guided by a Fagel i ng
downwar ds, T | n f . Lhe ntact sensor 122 indicates that
cont act fﬁeﬁfﬁ’@ ﬁozﬁj%gﬁg'%ﬁgé%%t%ﬁ H%)l has be made with a relatively fixed

surface, and therefore of the die 118 with the substrate 120. Further
Jowering of the support structure 104 inparts a bond force to the die 118 by

way 195 ofhe hend 102 holsts a\piekrangpéaceatpal ghtidn gvhicts is ppertative toopidkent i onal
bondhead (ﬂgéif%}h & Opri]ékqﬁﬁ Hgstiﬁbna aﬂidethief‘n S%@geﬁleuafc@gaﬁ@/%r bond them at a
placement position. The pick-and-place tool 114 is commonly in the form of a
collet assembly. A vacuum outlet 116 connected to the pick-and-place tool 114
is used where the dice are to be picked using vacuum suction. In FIG. 1, a die
15 118 held by the pick-and-place tool 114 is being placed onto a substrate 120.
The die 118 may be attached to the substrate 120 using adhesive or other
means. A contact sensor 122 at an end of the bond body 102 is in contact with a
portion of the support structure 104 during standby. The contact sensor 122 is
disengaged from contact with the support structure 104 when the pick-and-place
20 tool 114 is prevented from further downward movement as the support structure
104 is traveling downwards. The disengagement of the contact sensor 122
indicates that contact of the pick-and-place tool 114 has be made with a relatively
fixed surface, and therefore of the die 118 with the substrate 120. Further
lowering of the support structure 104 imparts a bond force to the die 118 by way
25 of the force exerted by the preload spring 108.

In this conventional bondhead design, contact with a die is sensed using the
contact sensor 122. The total moving mass comprised in the aforementioned
bondhead is about 17 grams. A disadvantage of such a large floating mass is
30 that a relatively higher impact force is imparted onto the die 118 from the pick-
and-place tool 114. This may lead both to a shortened life of the place-and place



contact sensor 122. The total noving mass conprised in the aforenentioned
bondhead is about 17 grams. A di sadvantage of such a large floating mass is
30 that a relatively higher inpact force is inparted onto the die 118 from

t he pick- and-place tool 114. This nmay |l ead both to a shortened life of the
pl ace-and place -3- tool 114 as well as occasional die crack. If the search
vel ocity during die placenent onto the substrate 120 is decreased in order
to reduce the inpact force, the downsi8e is that the throughput of the
machi ne i s reduced substantially. Consistent performance is further limted
by stiction in the cage bearing 110, 5 such that the frictional forces
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Accordlngly, the invention provides a head assenbly conprising: a bond
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body to nove relative to the

Summary of the Invention

It is therefore an object of the invention to seek to provide a bondhead that is
15  more lightweight as compared to the prior art, and which seeks to avoid at least
some of the above disadvantages of conventional bondheads.

Accordingly, the invention provides a bondhead assembly comprising: a bond
body for mounting a bonding tool; a support structure that is configured to be
20 drivable for moving the bondhead assembly to different locations; flexural
elements arranged substantially along at least one plane which couple the bond
body to the support structure for flexibly supporting the bond body during
movement with respect to the support structure; and a motor coupled to the
support structure that is operative to drive the bond body to move relative to the
25 support structure along an axis extending substantially perpendicular to the at

least one plane.

It would be convenient hereinafter to describe the invention in greater detail by
reference to the accompanying drawings which illustrate preferred embodiments
30 of the invention. The particularity of the drawings and the related description is



25 support structure along an axis extendi ng substantially perpendicular to
the at |east one plane. It would be convenient hereinafter to describe the
invention in greater detail by reference to the acconpanying draw ngs which
illustrate preferred enbodi nents 30 of the invention. The particularity of
the draw ngs and the related descriptionis -4- not to be understood as
superseding the generality of the broad identification of the invention as
defined by the clains. Brief Descriptiog-.of the Drawings 5 An exanple of a
preferred enbodi nent of a bondhead assenbly in accordance wth the
invention will now be described with reference to the acconpanyi ng

dr awi ngs, nat tetbecbnddtdadGas Supsrsedimpothe- gerstratityadf the dwoad ederntffication of
convent i Oggl .bondhead for di b(?n,der; FIG 2 is an isonetric view of a
bondhead d8€dmaNfiopas defl %&@e‘?a@b’%ordi ng to the preferred enbodi ment of
the invention; 15 FIG 3 is a cross-sectional side view of the bondhead
assenbly taken along fine A-Aof FIG 2 at its nmean or standby position;
FIG 4 is Brigflesoripion iof thed Dsawliagsi ew of the bondhead assenbly according to
FI G during its downward stroke to pick up a die; 20 FIG 5 is a
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accordin o the preferred
g c}rawﬁngs, Pn which:

10 FIG. 1 is a cross-sectional side view of a conventional bondhead for a die bonder;

FIG. 2 is an isometric view of a bondhead assembly for a die bonder according to
the preferred embodiment of the invention;

15  FIG. 3 is a cross-sectional side view of the bondhead assembly taken along line
A-A of FIG. 2 at its mean or standby position;

FIG. 4 is a cross-sectional side view of the bondhead assembly according to FIG.
3 during its downward stroke to pick up a die;

20
FIG. 5 is a cross-sectional side view of the bondhead assembly according to FIG.
3 during its upward stroke when a die has been picked up and is about to be
moved to another location;

25 FIG. 6 is an isometric view of an example of a plain flexure that is suitable for
incorporation into the bondhead assembly according to the preferred
embodiment of the invention; and

FIG. 7 is an isometric view of an example of a winged flexure that is suitable for
30 incorporation into the bondhead assembly according to the preferred

embodiment of the invention.



enbodi nent of the invention; and FIG 7 is an isonetric view of an exanple
of a winged flexure that is suitable for 30 incorporation into the bondhead
assenbly according to the preferred enbodi nent of the invention. -5-
Det ai |l ed Description of the Preferred Enbodi nent of the Invention FIG 2 is
an isonetric view of a bondhead assenbly 10 for a die bonder 5 according to
the preferred enbodi nent of the invention. It conprises a bond body 12 that
is coupled to a support structure 14 by5way of flexural elenents, such as
two sets of flexures 16, 18 for flexibly supporting the bond body 12 during
novenent relative to the support structure 14. The flexures 16, 18 are
preferably arranged al ong two pl anes, such that one flexure 16 is attached
10 toward xure 18 is attached
towards ek LEsCHp S ST 0 Embogipent @8nd pl anes are
arranged parallel to each other Alternatlvely, one set of flexures may be
used such that the flexures are arranged only al ong one plane, but this may
result inHAIGWwR isl mdsarh'Ietf'mj view aifi anbondhegdiasgemby A dordiandiet dondenhi ch

is in the form.of a colle [ unted_on the hond 12 and
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vacuum out
' 10 towards the top of the bond body 12 and the other flexure 18 is attached towards

the bottom of the bond body 12. The first and second planes are arranged
parallel to each other. Alternatively, one set of flexures may be used such that
the flexures are arranged only along one plane, but this may result in lower
lateral and rotational rigidity.

15
A bonding tool, which is in the form of a collet 22, is mounted on the bond body
12 and is configured to be movable with the bond body 12. The bonding tool
may be a die pick-and-place tool or a die bonding tool. A motor, preferably a
voice coil motor 20, configured to impart motion directly to the bond body 12 and

20  collet 22 is mounted o the support structure 14. The bond body 12 is drivable by
the voice coil motor 20 upwards and downwards along an axis extending
substantially perpendicular to the planes on which the flexures 16, 18 are
arranged, which in turn drives the collet 22 correspondingly. A vacuum outlet 24
is fluidly connected to the collet 22 to enable it to pick up semiconductor dice by

25 way of vacuum suction. Additionally, an encoder 26 is advantageously mounted

on the support structure in order to monitor movement of the bond body 12.

The support structure 14 is configured to be drivabie by a motor (not shown) for
moving the bondhead assembly 10 to different locations, such as between a die
30 pick location and a die bond location. The support structure 14 will generally be
driven to position the bondhead assembly 10 over the desired location, before



Is fluidly connected to the collet 22 to enable it to pick up sem conduct or
di ce by 25 way of vacuum suction. Additionally, an encoder 26 is

advant ageously nmounted on the support structure in order to nonitor
novenent of the bond body 12. The support structure 14 is configured to be
drivable by a notor (not shown) for noving the bondhead assenbly 10 to
different |ocations, such as between a die 30 pick |ocation and a die bond
| ocation. The support structure 14 willggenerally be driven to position the
bondhead assenbly 10 over the desired |ocation, before -6- the collet 22 is
further driven by the voice coil nmotor 20 to pick up or to bond a the. As
opposed t dhé¢ kelldt@tlisdodper@rivardby thd edice 2otl htonge te picki yuortd banda dik.i vabl e

only upwards and downwar.ds r a sur ,.the su rt ructure 14 is
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notor 20 can _pe seen to_conprise a nagnetic circuit conmponent such as a 10
per manent H?é&&?é‘ttﬁﬁﬁoﬂﬁ@ﬁQQB'i%dﬁﬁ@eg&?&&PF- structure 14 to forma nagnetic
circuit, and a voice coil conponent conprising a voice coil 28 nounted to

the bond body 12. It would be appreciated that the permanent magnet 26 nay
i nst ead bd G0 Bniseal casstdertiboabsidedsied Dfahd bdnelheadcasseably 28 talgn iatorighat

case be npunted he support structure 14. The vojce coil,kK 28 | s adapted
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coil notor 20, 20 The actuating force fromithe voice c,?il rmtoE dZ? i.S
pr ef er abl FigHitaARE R VBiCce; ek gomponent comprising a voice coil 28 mounted to the

bond body 12. It would be appreciated that the permanent magnet 26 may
instead be mounted on the bond body 12 and the voice coil 28 may in that case
be mounted to the support structure 14. The voice coil 28 is adapted to be

15  movable relative to the magnet 26 for driving the bond body 12 by way of
electromagnetic interaction. In this standby position, the orientation of the
flexures 16, 18 is relatively horizontal. For greater rigidity, the flexures 16, 18 are
located on opposite sides of the voice coil motor 20.

20  The actuating force from the voice coil motor 20 is preferably arranged to lie in a
plane that is orthogonal to the planes on which the flexures 16, 18 are arranged
and passing through their mid-points. One would note that the collet 22 and
voice coil motor 20, and therefore the actuating force, are positioned substantially
centrally relative to the positions of the flexures 16, 18 and are substantially

25 equidistant from each side of the flexures 16, 18. This promotes accuracy of
movement by limiting flexing of the flexures 16, 18 in directions other than
vertically. The collet 22 is preferably mounted so that the voice coil motor 20 is
coaxial with the collet 22 such that the effective motor force passes directly
through the collet 22,

30



pl ane that is orthogonal to the planes on which the flexures 16, 18 are
arranged and passing through their md-points. One would note that the
collet 22 and voice coil nmotor 20, and therefore the actuating force, are
positioned substantially centrally relative to the positions of the
flexures 16, 18 and are substantially 25 equidistant fromeach side of the
flexures 16, 18. This pronotes accuracy of novenent by |imting flexing of
the flexures 16, 18 in directions other7t-han vertically. The collet 22 is
preferably nmounted so that the voice coil notor 20 is coaxial with the
collet 22 such that the effective notor force passes directly through the
col | et 22.FIB04ig-a BtaSs-skdtienal side siew of the benhdbedd assembbf 10 lm:cbtdim]dmd
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throughout this motion. The encoder 26 may also monitor the distance moved by

the bond body 12 by referencing markings on a scale 27 that is coupled to the

bond body 12. Monitoring movement of the bond body 12 promotes active

driving of the coliet 22. When the collet 22 is sufficiently close to or is touching

15 the die 30, vacuum suction may be switched on through a vacuum outlet 24 to

hold the die 30 with vacuum force.

Another advantage of using a voice coil motor 20 in this configuration is that
contact between the collet 22 and die 30 during downward movement of the
20 collet 22 is detectable by a sudden surge in the current carried by the voice coil
28 above a predetermined level. Initially, the current in the voice coil 28 only
needs to be sufficient to overcome resistance in the fiexures 16, 18. However,
when the collet 22 contacts the die 30 resting on the relatively-fixed surface 32, a
surge in the current will result from the collet 22 trying to overcome the reaction
25 force from the surface 32. Accordingly, contact between the collet 22 and the die

30 is detectable without the use of a separate contact sensor of the prior art.

FIG. 5 is a cross-sectional side view of the bondhead assembly 10 according to
FIG. 3 during its upward stroke when a die 30 has been picked up and is about to
30 be moved to another location. To achieve this, current in the voice coil 28 is
made to flow in an opposite direction to that used for lowering the collet 22 so



Anot her advantage of using a voice coil nmotor 20 in this configuration is
that contact between the collet 22 and die 30 during downward novenent of
the 20 collet 22 is detectable by a sudden surge in the current carried by
the voice coil 28 above a predetermned level. Initially, the current in the
voice coil 28 only needs to be sufficient to overcone resistance in the

fl exures 16, 18. However, when the collet 22 contacts the die 30 resting on
the relatively-fixed surface 32, a sw&e in the current will result from
the collet 22 trying to overcone the reaction 25 force fromthe surface 32.

Accordingly, contact between the collet 22 and the die 30 is detectable
wi t hout t heatube veiceacaibpdratesinna direckiemtovares thaanagnelr2Gr fThismeack i s a
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30 be noveg to another location. To achieve this, current in the voice coil

28 is made to flow in an opposite direction to that used for |owering the
collet 22 so -8- that the voice coil 28 noves in a direction towards the

magnet _26., Thi s, retracts_ .t.he collet 22 upyar whi | e .hglbdi ng t he_di e, 30 and
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fromthe surface 32. The bondhead assenbly 10 may now be noved to’ a

pl acenent npay nowadre widvest ta Beplacdment pasitien ndiilgt the onllet 22 lise haliding onfoor
pl acement an isonetric view of an exanple of a

plain fl eir?f{" g'telh%%\%ri%%g%rﬂé\'% (?Fflsﬂg'ieg?ﬁéqbl e for incorporation into the bondhead
assenbly 10 according to the preferred enbodi nent of the invention. The
plain flexure 16a, 18a is fornmed of four flexible arns 36 arranged on the
same plan&l@nd isi andsometriqguiewr of lap exaropenglibaplair fleyurer 46ahafe. thahin
mount ed, ts‘(‘:ﬁat?lfe I‘ohreinfclo(rap))%JrE:iﬁor‘;i "ifto ?fﬁetggﬁdhead assembly 10 according to the
preferred embodiment of the invention. The plain flexure 16a, 18a is formed of
four flexible arms 36 arranged on the same plane and fixed in a generally
rectangular or square shape. When mounted, two of the flexure arms 36 that
15 extend between the bond body 12 and support structure 14 are seen as being
spaced apart from each other. The flexure can be made of any suitable material,
including stainless steel or beryllium copper. Mounting holes 38 are formed at
each corner of the flexible arms 36 for mounting it to the bond body 12 or support
structure 14 as appropriate.
20
FIG. 7 is an isometric view of an example of a winged flexure 16h, 18b that is
suitable for incorporation into the bondhead assembly 10 according to the
preferred embodiment of the invention. The design is similar to that of the plain
flexures 16a, 18a, but with the addition of winged flanges 40. These winged
25 flanges 40 are preferably formed along at least two sides of the flexible arms 36
and extend outwards perpendicularly to the plane of the flexure 16b, 18b. They
help to increase lateral and torsional rigidity in the winged flexure 16b, 18b
against transverse motion 42 parallel to the plane of the flexure 16b, 18b as well
as rotary motion 44 about an axis running parallel to the winged flanges 40.
30 Movement of the winged flexure 16b, 18b can be concentrated essentially in

directions parallel to the plane of the wings 40. Furthermore, the winged flanges



15 extend between the bond body 12 and support structure 14 are seen as
being spaced apart fromeach other. The flexure can be made of any suitable
material, including stainless steel or berylliumcopper. Munting holes 38
are formed at each corner of the flexible arns 36 for nounting it to the
bond body 12 or support structure 14 as appropriate. 20 FIG 7 is an

I sonetric view of an exanple of a winged flexure 16b, 18b that is suitable
for incorporation into the bondhead assgnbly 10 according to the preferred
enbodi nent of the invention. The design is simlar to that of the plain

fl exures 16a, 18a, but with the addition of w nged flanges 40. These w nged
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the w ﬁgs 40. Furthernore, the wi nged flanges -9- 40 help to avoid buckling
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benef i ci aldmbedie@niv ¢fh thehenvantiont iheips bot redoeedtrsec waigihtons thee bonttheahnt to

be exhausti ve. It would pbe appreciated that the use of flexure bearings in
the pref e%am%@maﬁéw IGhteheA tGTades Sperars iSarievabie fleiUphta of t he
bondhead Y. t1d Liel ' lsgh '

aohi ovabl eb%?ﬁoﬁggé Carl]sss{%rﬁﬁl? 10 bs! Sorhp@ULlo up WHTNGratls 1fHe BoBl& RONaP

’ 10 bondhead 100. With a lighter bondhead assembly, impact on a die to be picked

and placed is reduced without having to reduce machine throughput.

Moreover, since the actuating force of the voice coil motor 20 may be arranged to
lie in a plane orthogonal to the planes of the flexures and passing through their
15  mid-points, it helps to ensure symmetrical loading on the flexures 16, 18. The
voice coil motor 20 is also co-axial with the bonding tool or coliet 22 with the
result that the motor force flows directly though the collet axis without having to
relay this force through the flexures 16, 18. This approach helps to avoid a risk
of failure by reason of buckling of the flexures 16, 18.
20
The invention described herein is susceptible to variations, modifications and/or
additions other than those specifically described and it is to be understood that the
invention includes all such variations, modifications and/or additions which fall

within the spirit and scope of the above description.



bondhead assenbly 10 as conpared to up to 17 grans for the conventional 10
bondhead 100. Wth a lighter bondhead assenbly, inpact on a die to be picked
and placed is reduced wi thout having to reduce nachi ne throughput. Moreover,
since the actuating force of the voice coil notor 20 may be arranged to lie
in a plane orthogonal to the planes of the flexures and passing through
their 15 md-points, it helps to ensyge symetrical |oading on the flexures
16, 18. The voice coil notor 20 is also co-axial with the bonding tool or
collet 22 with the result that the notor force flows directly though the
col l et axiCiAMIShout having to relay this force through the flexures 16, 18.
Thi s approach helps to avoid a risk of failure by reason of buckling of the
fl exures 16, 18. 20 The invention described herein is susceptible to

vari ations, mﬂiﬁdmbg@@gs@ﬂg{ﬁommsﬁi ons ot her than those specifically
described and it is to be undérstood that the invention includes all such

vari ati ons, nodbondimgitoak and/or additions which fall wthin the spirit and

scope pf the abqu ription., -10- Al M&: A bondhead assenbly
corrprigi ng: ag%’(?ﬁgi%ﬁ%ﬁt%@ﬁ“?@ tge%’g)ﬂgﬁéééyﬁpr%%ﬁ?’i ng the bondi ng t ool
thereto; a suppOstpdrt Ustiudlifre Convfiguied dot bebariviiri Menmioventhee bionghéahdhead
assenbly to different |ocations; flexural elenents arranged substantially

al ong at Pesgynblyde difespet lggationsi t ached to the bond body and the support
t t , th ' [ f | t th
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bond body duri novene respe e support structure; and
attached to the bond body and the support structure, the flexural elements being

10  operative to flexibly support the bond body during its movement with respect to

the support structure; and
a motor coupled to the support structure, the motor being operative to

drive the bond body to move relative to the support structure along an axis
extending substantially perpendicular to the at least one plane.

15
2. The bondhead assembly as claimed in claim 1, wherein the motor
comprises a voice coil motor having a voice coil component and a magnetic
circuit component configured for electromagnetic interaction, and wherein one
component is mounted to the bond body and the other component is mounted to

20  the support structure.

3. The bondhead assembly as claimed in claim 2, wherein the voice coil
motor is configured such that contact of the bonding tool with a relatively fixed
surface is detectable by a surge in the current carried by the voice coil

25 component above a predetermined level.

4. The bondhead assembly as claimed in any one of the preceding claims,
wherein the motor is mounted centrally relative to the flexural elements such that
the motor is configured to impart a force that lies in a plane that is orthogonal to

30 the at least one plane of the flexural elements.



a notor coupled to the support structure, the notor being operative to

drive the bond body to nove relative to the support structure along an axis
extendi ng substantially perpendicular to the at |east one plane. 15 2. The
bondhead assenbly as clained in claim1, wherein the notor conprises a

voi ce coil nmotor having a voice coil conponent and a magnetic circuit
conponent configured for el ectromagnetyifc interaction, and wherein one
conponent is nounted to the bond body and the other conponent is nounted to
20 the support structure. 3. The bondhead assenbly as clained in claim2,
wherei n t Be vorbe tomdheadmassenibkdy esnélagoeddn stiaim dhavhereint et mudtot i bondi ng

tool with_a.relatiye fiixe surface ds detectable by a sur I n_.the
current c%éww¥?+§u%ﬁ@gt%ﬁn?pa@ fg%%quﬁqnq%g\pggaespﬁ]é@&%? ﬁ'\"lﬂfed | evel .
4. The bog&heaﬂm&mﬁ&mewaﬂe%méﬂenu@nylemtszf the preceding clains,
wherein the notor is mounted centrally relative to the flexural elenents

such that the notor is configured to inpart a force that lies in a plane

that is ogthog I (o) - el ement s.
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further nahetedn tiselbbndingttodlhie momatet estibbtantiallys obatially with Ithe pasteesud¢ihr ough a
m d- point of the at Ieasheone pl ane of the flexural elenents. 5 6. The
bondhead Hw apiffiectie foreg fraen the meler passesrdirectly siredgl thabenadingdool. wher ei n

t he bonding tool is nounted substantially coaxially with the notor such
that an effective force fromthe notor passes directly through the bonding
tool. 7. The bdheheadhead asbémblysastiaimed in anyopeocsfethef prebedipg etaithisng

clal M.y iRt Rl ekl Lleibha cofh ™S rst R dr Hoxtinds! Atdngis aiBhg'd XU es
first plane and a second set of flexures arranged along a second plane parallel to

the first plane.

8. The bondhead assembly as claimed in claim 7, wherein the first and

15 second planes are located on opposite sides of the motor.

9. The bondhead assembly as claimed in any one of the preceding claims,
wherein the flexural elements comprise at least two flexible arms that are spaced
apart from each other.

20
10. The bondhead assembly as claimed in claim 9, wherein the flexurai
elements comprise four flexible arms on the same plane arranged in a square or
rectangular shape.

25 11. The bondhead assembly as claimed in any one of the preceding claims,
wherein the flexural elements further comprise flanges extending perpendicular

to the at least one plane on which the flexural elements are arranged.

12. The bondhead assembly as claimed in any one of the preceding claims,

30  wherein the flexural elements are made of stainless steel or beryllium copper.



first plane and a second set of flexures arranged along a second pl ane
parallel to the first plane. 8. The bondhead assenbly as clained in claim
7, wherein the first and 15 second planes are |ocated on opposite sides of
the motor. 9. The bondhead assenbly as clained in any one of the preceding
clainms, wherein the flexural elements conprise at least two flexible arns
that are spaced apart fromeach other- 20 10. The bondhead assenbly as
claimed in claim9, wherein the flexural elenents conprise four flexible
arnms on the sane plane arranged in a square or rectangular shape. 25 11.
The bondhdad 3beddndpead asseinhiydas nlaimed imanyforehef theeprededing allaimss,

wherein the fl L el fureh fl d
per ponai fitier HPTing af Pikidter dhal R sfiBledip PR wRLABRE Sttonts are

ar r anged poad bod ithrashendo aesaipport teuctirai ned i n any one of the preceding
clains, 30 wherein the flexural elenents are made of stainless steel or

berylllun1copper -12- 13. The bondhead assenbly as clained in any one of

t he pgecedi ng i i.si.ng:. a ured to
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14. The hmduhgadhasseomhpleaswheibmw body:lfen reféﬂancmgcbydhemra:odeah@ with
markings that is co ed to the bond body for referencing by the encoder to
det er m n&eteri@ing g‘@a‘ﬁ%@"?ﬁ)meﬁyytth% bSBﬁ@OHMdy 15. The bondhead assenbly as
claimed in any one of the preceding clains, 10 wherein the bonding tool is
a die bonding device or a die pick-and-place devi ce.

15. The bondhead assembly as claimed in any one of the preceding claims,

10  wherein the bonding tool is a die bonding device or a die pick-and-place device.



