-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 configurations, they nmay 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 from aLiGHTWEIGHT BONDHEADEASSEMBLY t hem ont o
substrates, 20 carriers or other dice. Such di e bondi ng nmachi nes have
bondhead assenblies to hold and position die pick or die bonding tools that
are used ﬁﬂ EthaeQERKﬁﬁﬂd' pl ace processes. Due to the introduction of

. N 1 . . . . .
sem conductor—arce that are becom ng increasingly 25 smaller in size, the

demands on di e bondi ng machi nes are becom ng nore exacting. Anongst other
consi derations, snmaller and/or thinner dice are nore prone to cracking, and
requi re greg Bveptieer relatem g bendhmassasserably, seehiasqa bopshead agsemblywi y
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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. 1 is 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 bopghead 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
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pick dice froma pick-up position and then place the dice and/or bond them
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downwar ds.bepragdiifengakiesionda shalt tldat act sensor 122 indicates that
contact of the pick-and-place tool 114 has be nmade with a relatively fixed
surface, and therefore of the die 118 with the substrate 120. Further

| ower 10g Ofhet bend Wpagr 102 holdst alrpickk8dd-ipiaguer tod| d 1dpmdhidp i epérativbetodiiek 118 by
way 25 of the force exerted by the prel oad eri ng 108. In this conventional
bondhead &Heg dfem & Riccyp asiion and thenselase dhgsdigg amdor 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
velocity during die placement onto thegsubstrate 120 is decreased in order
to reduce the inpact force, the downside is that the throughput of the
machi ne i s reduced substantially. Consistent performance is further limted
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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
supersedi ng the generality of the broadgi.dentification of the invention as
defined by the clains. Brief Description of the Drawings 5 An exanple of a
preferred enbodi nent of a bondhead assenbly in accordance wth the

i nvent i on netltd beounderstbesicas sapemsetiing thieegeneralityoftthe broad rigentification of
drawings, jn which: 10 F]G, 1 is a cross-sectional side view of a

convent i ortB® IMSNdRB A8 defined by heaims-: FIG 2 is an isonetric view of a
bondhead assenbly for a die bonder according to the preferred enbodi nent of
the invention; 15 FIG 3 is a cross-sectional side view of the bondhead
assenbl y tBriefiDedcoiptioh ofithe BrawinfisFI G 2 at its mean or standby position;
FIG 4_is a cross-sectional side view of the bondhead assenbly according to
FiIc 8 during its downward stroke to pick up a die; 20 FIG 5 is a
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nmoved to awitht tiee ihverdionowill ABwFb&. déscribed nwitls aefdrence \to ethveobccomparsyimg e of a
plain flexure. that i E@yi table for incorporation into the bondhead assenbly

accor di ng A8WINes: it WRlsr ed

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 inventign. It conprises a bond body 12 that
is coupled to a support structure 14 by way of flexural elenments, 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 t owar dPetaied Besgrptiobofthe Lrets : gat i thednyentiony e 18 i s attached
towards the bottom of the bond body 12. The first and second pl anes are
arranged parallel to each other. Alternatively, one set of flexures may be
used such RIGat2 ishen fikemetrizs vieve off aaqum Yassembly orte foi andie andehi s may
result in lower lateral and rotatignal diity. 15 A bonding tool, which
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16, 18 ar arra drivves the co correspondingly. A
vacuurﬂ)outtbwardsélthe 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 to 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 drivable 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.gi.e 30 pick |ocation and a die bond
| ocation. The support structure 14 will generally be driven to position the
bondhead assenbly 10 over the desired |ocation, before -6- the collet 22 is

further drtheeolldty22 isdusthéecdrivian by the wsic@ @oll tatoe RO tp pivk upobtosorid didée.  As
opposed to the bond body 12 and collet 22 that are configured to be drivable
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notor 20 @ositied thesrllet22 ever a desikediQeatioNe circuit conponent such as a 10
per mmnent magnet 26 nounted to the support structure 14 to forma nagnetic
circuit, and a voice coil conponent conprising a voice coil 28 nounted to
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pref er abl y,3fr gHGFEA2L O If Would' e 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 accuracyyaf novenent by limting flexing of
the flexures 16, 18 in directions other than vertically. The collet 22 is
preferably nmounted so that the voice coil notor 20 is coaxial with the
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vacuum Omthroug?tgu{ Rns motl(cj)nt hﬁ’ne eﬁco?c’i%r 6trna§// % s%umon%r t(?te 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 collet 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 flexures 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 colget 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 overcone the reaction 25 force fromthe surface 32.
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30 be noved to another location. To achieve this, current in the voice coil
28 is made to flow in an opposite direction to that used for Iovvering t he
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plain flexure 16a, 18a that is suitable for incorporation into the bondhead

assenbly 10 according to the preferred enbodi nent of the invention. The
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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 16b, 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
isonetric view of an exanple of a wnged-flexure 16b, 18b that is suitable
for incorporation into the bondhead assenbly 10 according to the preferred
enbodi nent of the invention. The design is simlar to that of the plain
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18b caH be concentrated essentially in directions parallel to the plane of
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bondhead assenbly so that it is hter. under 5 grans IS
achi ed@bl dondheadd®0a 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 collet 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 ensurg 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 axiGLAMSout 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, nog §j i s’g@é r ktions other than those specifically
descri bedsland ﬂ&l)'g&ﬁéoéa;%sun eI?sctocr)@ggk it the invention includes all such
vari ations, nod horehbodyforanointingealohdimgstoakh)i ch fall w thin the spirit and
scope of the above description. -10- CLAI NS, 1. Q bondhead assenpl y
conpriging: a Bos4PRBdyStesturs fhal iy configHERchdot BY) drivable Jfeppmeving: theet ur e
that is C%BHHH&&%SEQTPQt@rdiﬁ‘fé’tlé'n?lc;c%’iioﬁ?"i ng the bondhead assenbly to

di fferent T ocatrions; xural el enments arranged substantially along at |east
one pl ane whi clilexoral@lemehts bradged dubstantially algmpat |eastuortelptardfeowhidkexi bl y

supporting th on dy, durjng novenment wth respect to the support
tr ot ur o oufe " ong iy cBL b almRst mevelisp dof TekBk stbeotiar hBLEbr at i ve
to gr'exfetr?giaxgwmg rRGFBMERL WY PespRlcRid #2 dubddiesthbttRY; landt ruct ure al ong an
10 a motor coupled to the support structure that is 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.

2. The bondhead assembly as claimed in claim 1, wherein the motor
15 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

the support structure.

20 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

component above a predetermined level.

25 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

the at least one plane of the flexural elements.



substantially perpendicular to the at | east one plane. 2. The bondhead
assenbly as clainmed in claim1l1l, wherein the notor 15 conprises a voice coi
not or having a voice coil conponent and a nagnetic circuit conponent
configured for electromagnetic interaction, and wherein one conponent is
nmounted to the bond body and the other conmponent is nounted to the support
structure. 20 3. The bondhead assenbly gs.clainmed in claim?2, wherein the
voice coil nmotor is configured such that contact of the bonding tool with a
relatively fixed surface is detectable by a surge in the current carried by

t he voi ce 5:0i | Theobopdhead adxsembly e dkiimed inedlaimve) whibeif. thEhendtenddead
assenbly as clainmed in ang one of the preceding clains, wherein the notor
SHeR|

i s mount edugler Maunjed that the foreerimparied) sehstartinlly Rarses: thaeugh mee not or
IS _configunaq bitk &) {t%%eqléﬁ%f{ﬂegﬁeeﬂ#ga@elé’h jfs.that | s orthogoral to

the at | east 'one plane o he"f'1"exura nts.” - 5. The bondhead
assenbly as clainmed in claim4, wherein the notor is further nounted such

that the force_inparted substantially passes through the md-point of the
at |ea8St &he plThecbondhead asssmbly asclaimaddn anysoneaieb the Miaeeding S4aIMs, y as

rount ed s ORATan 1 Ponding 1BArEIRGES, Al ana et P BE iAol BBl 7o e

from the nhaton pfisctve foraecitdmythe motog patses divectiythréugh thebontdieg temidhead
assenbly as clained in any one of the preceding clainms, 10 wherein the
flexural elenments conprise a first set of flexures arranged along a first

pl ane and seeméd %ﬁé“" ﬁﬁﬁl lel to
the first 7S| ane. 8?8%%&{90% eagﬁzas%%@ﬁgaggadcrﬁgl&ﬁgﬁﬁﬁg %?énq}'?& eréin the
first 1@nd wherein the flexural elements comprise a first set of flexures arranged along a

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 flexural
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.



15 second pl anes are | ocated on opposite sides of the notor. 9. The bondhead
assenbly as clained in any one of the preceding clains, wherein the
flexural elenents conprise at |least two flexible arns that are spaced apart
fromeach other. 20 10. The bondhead assenbly as clainmed in claim9, wherein
the flexural elenents conprise four flexible arns on the sanme pl ane
arranged in a square or rectangular shagpe. 25 11. The bondhead assenbly as
claimed in any one of the preceding clains, wherein the flexural elenents
further conprise flanges extending perpendicular to the at |east one plane
on which #ie fMpeUbGHdIRiRINBSEEMBY asPERFNEE In .onéof e phectding TRIkALY as
clainmed in any one of the preceding clainms, 30 wherein the flexural

el enent s #furtheraeemprisisgaamianseder dbat tsr corfigured tm moepjier movementsof the

bondhead I | ai ' ne . o he preceding clains, further
conpri si nggﬁﬁrbg)rq%@g}Fe[ﬁ%&?}a{%sthgcﬁiﬁéaﬂrszwci%gmnitor novenent of the bond
body with respect to the support structure. 5 14. The bondhead assenbly as
claimed in claim13, including a scale with narkings that is coupled to the

bond bddy 1for Tbeckendhass pgsemblycas strimedoin dairartd,eciudingiasseale avitbbved by

or ccodi no s hal OF cRBPRACRY 6 BERA KedV o8t ReEReheu O Boleti R o1 o

di e pi ck- gettriling thal@istaree moved by the bond body.

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.





