<1 - DI E BONDER | NCORPORATI NG DUAL- HEAD DI SPENSER Fi el d of
the Invention 5 The invention relates to a die bonder for electronic
devices, and in particular, to a die bonder incorporating dual

di spensi ng heads for sinultaneous dispensing of one or nore adhesives
onto a substrate. 10 Background and Prior Art During the production
of sem conductor dice or chips, many.gem conductor dice are forned
together on a single wafer. The wafer is then cut to separate the
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10  Background and Prior Art

During the production of semiconductor dice or chips, many semiconductor dice
are formed together on a single wafer. The wafer is then cut to separate the
individual dice. Each of these semiconductor dice should then be individually

15 mounted onto a support surface for further processing by utilizing a die bonding
process. Thereafter, electrical connections are created between the dice and
external devices, and the dice are later encapsulated with a plastic compound to
protect them from the environment.

20 In prior art die bonders the die bonding process includes the step of picking up
an individual die with a bond arm from the wafer. The die is then transported to a
bonding site for bonding onto a substrate which has an adhesive dispensed
thereon to attach the die onto the substrate. A single head dispensing system is
usually deployed to dispense an adhesive material onto the substrate. In order

25 1o increase throughput of the operation dispensing systems with dual heads may
be used.

FIG. 1 is a front view of a conventional die bonder 100 incorporating a dual- head
dispensing system for dispensing adhesive such as epoxy. The dual- head
30 dispensing system comprises first and second epoxy dispensing heads 102, 104
mounted on separate XYZ motion tables. The first and second dispensing heads



di spensi ng system for di spensi ng adhesive such as epoxy. The dual -
head 30 di spensing system conprises first and second epoxy di spensing
heads 102, 104 nounted on separate XYZ notion tables. The first and
second di spensing heads -2- 102, 104 are equipped with an opti cal
system each for pattern recognition of a position of a substrate

bef ore epoxy di spensation. The two di.gpensi ng heads 102, 104 are
spaced apart and are novabl e i ndependently on two separate work
stations or conveyor nechanisns for dispensing adhesive fromfirst
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conpared to the prior art descri bed above.

20  As such, the arrangement of the first and second dispensing heads 102, 104 is

constrained by the configuration of the leadframe 110. To cater for a complete
range of column pitches 114 and to accommodate the sizes of different
leadframes 110, a dispensing table with a long travel trajectory in the X-direction
and a long anvil block 108 are required. Therefore, the space needed to

25 accommodate multiple dispensing heads and the associated work stations is
large and would be a serious limitation when there are space constraints.
Furthermore, it is difficult to ensure that a long anvil block 108 is maintained
totally flat in order to avoid vacuum leakage. As such, designs without screws
are not possible due to the fear of vacuum leakage. It is therefore desirable to

30 provide a dual-head dispensing system which is able to take up a smaller
footprint as compared to the prior art described above.



- 3 - Summary of the Invention It is thus an object of the invention
to seek to provide a die bonder having at |least 5 two di spensing
heads for dispensing one or nore adhesives onto a substrate which

wi |l be capabl e of occupying | ess space as conpared to the prior art
descri bed above. According to a first aspect of the invention, there
is provided a nethod of 10 dispensingaadhesive for conducting die
bondi ng onto a substrate, the substrate including rows of bond pads
aligned along a first axis and colums of bond pads aligned along a
second axis transverse to the first axis where target dispensing

posi ti ons Surembgceitieel |nvehionret hod conpri sing the steps of: providing
a first dispensing head incorporating a first nozzle and a second

di spensi ng head 15 incorporating a second nozzle; feeding the
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opti cal sy %4%? the second axis relative to the substrate; and
thereafter the first nozzle and the second nozzle to
concurrently di spense adhesive fromthe first and second nozzles onto
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axi s t18 gincorporating a second nozzle; feedrng the substrate along the frrst axis to a
position where the first and second dispensing heads are located; conducting
pattern recognition of a columnar section of the substrate comprising one or
more consecutive columns of bond pads with an optical system by moving the
optical system along the second axis relative to the substrate; and thereafter
20  driving the first nozzle and the second nozzle to concurrently dispense adhesive
from the first and second nozzles onto the target dispensing positions in the
same columnar section of the substrate where pattern recognition has been

conducted.

25  According to a second aspect of the invention, there is provided a method of
dispensing adhesive for conducting die bonding onto a substrate, the substrate
including rows of bond pads aligned along a first axis and columns of bond pads
aligned along a second axis transverse to the first axis where target dispensing
positions are located, the method comprising the steps of: providing a first

30 dispensing head incorporating a first nozzle and a second dispensing head

incorporating a second nozzle; feeding the substrate along the first axis to a



- 4 - position where the first and second di spensing heads are

| ocated; driving the first nozzle and the second nozzle to
concurrently di spense adhesive fromthe first and second nozzles onto
a first columar section of the substrate conprising one or nore
consecutive columms of target dispensing positions on the bond pads;
5 and thereafter driving the first nozzl e and the second nozzle to
concurrently di spense adhesive fromthe first and second nozzles onto
a second columar section of the substrate conprising one or nore
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where the first and second dispensing heads are located; an optical system
which is operative to conduct pattern recognition of a columnar section of the
substrate comprising one or more consecutive columns of bond pads by relative

20 movement between the optical system and the substrate along the second axis;
and wherein the first nozzle and the second nozzle are configured and operative
to concurrently dispense adhesive onto the target dispensing positions in the
same columnar section of the substrate where pattern recognition has been
conducted by the optical system.

25
It will be convenient to hereinafter describe the invention in greater detail by
reference to the accompanying drawings. The particularity of the drawings and
the related description is not to be understood as superseding the generality of
the broad identification of the invention as defined by the claims.

30



The present invention will be readily appreciated by reference to the
detail ed description of one preferred enbodi nent of the invention
when considered with 5 the acconpanying drawings, in which: FIG 1 is
a front view of a conventional die bonder incorporating a dual-head
di spensi ng system for dispensing adhesive such as epoxy; 10FIG 2 is
a top view of an anvil block with twagcol ums of vacuum hol es aligned
adj acent to each other; FIG 3 illustrates a top view of a | eadfrane
that is heI d on t he anV|I bl ock of FIG 2 by vacuum suction provided
through the SORPLD @Brawiegsainvi | block; FIG 4 is an isonetric
view of a die bonder incorporating a dual - head di spensi ng system
according to the preferred enbodi nent of the invention; FIG 5 is a
front vi ewhsf ptasendirgebiiondeill bé réddly apprediti€d By refer@ntepo thewetdiledn
anvi | bl oc gLk | .0f vacuum holes fo
support i ngd%asgﬁeéjé]fé#a&rr% g?é}reegjo;é(&lg%y %8 ﬁggﬂédﬁ\{en on Lh’ﬁ n ¢onside C{Y"gpes
a top v ewhefceormhpadingarawtrigaf inivehidtel d onto the anvil bl ock by 25
vacuum suction provided through a single colum of vacuum hol es on
the anvil bl ock; FIGs. 8A to 81 are schematic top views of the

| eadf r ame RIGL usiksr atfiont v&@qufeatdoak/emtoﬁaas d@f b@ieh andbrpeang at dwir-hekdt he

| eadf rane and adhesi ve aroensatl f or 0 si n Ie col um of bond
pads; and ISpEgsing system for spensmga esive suc as epo

10 FIG. 2 is a top view of an anvil block with two columns of vacuum holes aligned
adjacent to each other;

FIG. 3 illustrates a top view of a leadframe that is held on the anvil block of FIG.
2 by vacuum suction provided through the vacuum holes on the anvil block;

15
FIG. 4 is an isometric view of a die bonder incorporating a dual-head dispensing
system according to the preferred embodiment of the invention;
FIG. 5 is a front view of the die bonder of FIG. 4;

20

FIG. 6 is a top view of an anvil block configured with a single column of vacuum
holes for supporting a leadframe for epoxy dispensation;

FIG. 7 illustrates a top view of a leadframe that is held onto the anvil block by
25  vacuum suction provided through a single column of vacuum holes on the anvil
block;

FIGs. 8A to 8l are schematic top views of the leadframe illustrating sequential
steps of pattern recognition of the leadframe and adhesive dispensation for a
30 single column of bond pads; and



FIG. 9A to 9C are schematic top views of the leadfranme illustrating
sequenti al steps of adhesive di spensation for nultiple colums of
bond pads. Detail ed Description of the Preferred Enbodi nent of the

I nvention 5 The preferred enbodi nent of the present invention will be
descri bed hereinafter with reference to the acconpanyi ng draw ngs.
FIG 4 is an isonetric view of a die_lgander 10 incorporating a
dual - head 10 di spensing system according to the preferred enbodi nent
of the invention. The dual -head di spensing system conprises first and
second di dpeasPAdorRsadee schemadicdpp iewsi ofgtha dbetfanes ills stedtingssegponyal f or
conductin ' Li - : di Si head 12 is
nount ed ogst%isfe?flrﬁg{ﬂg%@gp% %ﬁ?aﬁ'é,’ﬁ?g@f’@%'gfgﬁ%s é@%ﬁr@&ﬁﬁg 16, and the
ot her dispensing head 14 is nmounted on a second 15positioning table,
such as Q - LT and second di spensi ng. heads 12, 14
may al Sotg e ZItIth]Sf’Jﬁb P Embodiment of InNe Ry grtion.” "o+ 4ng
second5XY tables 16, 17 share a single X guiding path and operates as
a single ng the X axis. A fixed 20 separation distance is

t her eby malnii[?1 tLBa{lgfnez'l(?%be %‘ﬁrﬂe%‘if t?'? ngegsegﬁ@vgg%hwﬁ)l &Pestibad hateinpltes o
14 al ong twith nffemsnc toAh¢ ecetaiparglng, draidgél r st and second XY tabl es
16, 17 may be separate nodul es and operate wholly i ndependently. The
di spensi ng system further includes a single optical system 18 which
i's 25 nourfl@d 4018 @neisbhririd Mew iof S diy bdaEeNd 0 XKéolpdRltifg 18, dublhead
Alterqaéigﬁ#% the qgtical éiteﬁ%18 nﬂy be nmounted on a novabl e

t abl e 'Whi Bsihg SYBIED RSR0EHR iR el Rretsrred fanbqdinentpfdhe dwsREPYFhe
tabl es 16 duditheddh@BpORinE EybtéR CRBiPrisk Mirdt Undd d@RBRINpehging Heads 12,

required, thg, o%% i,cal ]s_lgs,tem 18 may be omitted fromthe di spensation
syst em al t159 isRansing adnesives such as” epoxy for conducting die bonding onto a

substrate. One dispensing head 12 is mounted on a first positioning table, such
as XYZ table 16, and the other dispensing head 14 is mounted on a second
15 positioning table, such as XYZ table 17.

The first and second dispensing heads 12, 14 may also be mounted on a
common X table such that the first and second XY tables 16, 17 share a single X
guiding path and operates as a single module along the X axis. A fixed

20  separation distance is thereby maintained between the first and second
dispensing heads 12, 14 along the X axis. Alternatively, the first and second XY
tables 16, 17 may be separate modules and operate wholly independently.

The dispensing system further includes a single optical system 18 which is
25 mounted onto either the first or second XYZ table 16, 17. Alternatively, the
optical system 18 may be mounted on a movable table which is movable
independently of the first and second XYZ tables 16, 17. When pattern
recognition for alignment is not required, the optical system 18 may be omitted
from the dispensation system altogether.
30



- 7 - At one end of the first and second di spensing heads 12, 14 are
first and second nozzles 20, 22 respectively. The di spensing heads 12,
14 are tilted such that the nozzles 20, 22 are each slanted at an
obliged angle with respect to a plane of the substrate. The slanted
first and second nozzles 20, 22 allow the nozzles 20, 22 5 to be
aligned al ong a sane epoxy dispensingzrath in an overl appi ng

di spensing region A of about 12mmin width (see FIG 6). Both the
first and second nozzles 20, 22 are operative to concurrently
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FIG. 5 is a front view of the die bonder 10 of FIG. 4. The first and second

20 dispensing heads 12, 14 are operative to dispense an adhesive or epoxy in the
overlapping dispensation area A (see FIG. 6) along a same columnar section of
the leadframe 24 comprising one or more target dispensing positions on bond
pads 25 comprised in the leadframe 24. In this example, the columnar section
comprises a single column of bond pads on a leadframe 24 supported on the

25  anvil block 26. Each bond pad 25 may comprise multiple target dispensing
positions. FIG. 6 is a top view of the anvil block 26 with only a single column of
vacuum holes provided on the anvil block 26 which is configured for securing a
leadframe 24 by vacuum suction during epoxy dispensation. As the dispensing
heads 12, 14 dispense onto target dispensing positions in the same column of

30 bond pads 25 during dispensing, only one column of vacuum holes 28 on the
anvil block 26 is required.



- 8- FIG 7 illustrates a top view of a |leadfranme 24 which is held
onto the anvil block 26 by vacuum suction provided through the single
colum of vacuum holes 28 on the anvil block 26. The substrate or

| eadf rane 24 has rows of target dispensing 5 positions on bond pads
25 aligned along the X axis and colums of target dispensing
positions on bond pads 25 aligned alagg the Y axis, which is
transverse to the X axis. The leadframe 24 is fed along the X axis to
the anvil block 26 where the first and second di spensing heads 12, 14
are | ocated, and where adhesive dispensation is perforned after the
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syst erh”18 SEGYTEFEQ ”Vﬂrb ensation pattern recognition of the

| eadf ranme 24. 25 Pattern recognition begins using the optical system
18 fromt f t he col umm of bond pads 25 to the front in a
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FI G. 8A &feh ghthe leadframe 24 in order to align muitiple columns of bond pads 25 with

15  multiple columns of vacuum holes 28. A simpler design of the anvil block 26 can

be achieved as compared to the prior art without requiring any screws. The

trajectory in the X-direction of the work station is also reduced without affecting

throughput.

20 FIGs. 8A to 8l are schematic top views of the leadframe 24 illustrating sequential
steps of pattern recognition of the leadframe 24 and adhesive dispensation for a
single column of bond pads 25. The first dispensing head 12 is in a standby
mode adjacent o a selected column of bond pads 25 being scanned. The optical
sysitem 18 carries out pre-dispensation pattern recognition of the leadframe 24.

25 Pattern recognition begins using the optical system 18 from the rear of the
column of bond pads 25 to the front in a direction towards the operator. The
second dispensing head 14 is moved together with the optical system 18 along
the pattern recognition pathway to the front of the leadframe 24 as shown in FIGs.
8A and 8B.
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- 9 - The first dispensing head 12 noves over a bond pad 25 near the
m ddl e of the |leadframe 24 after the optical system 18 has viewed and
advanced over the said mddle of the |eadfranme 24 as shown in FIG
8C. The first dispensing head 12 begi ns di spensi ng epoxy fromthe
m ddl e of the |eadfrane 24 onto target 5 di spensing positions on the
bond pads 25 and continues towards the rear thereof on substantially
one half of the |eadfrane 24 while the optical system 18 conti nues
pre-di spensing pattern recognition of the |eadfrane 24 towards the
front as sﬁmgrst dispemingheadig rsexasnevediasipanespary2h eadr the midaie of the

di
05 Dopr 1 Sgyart B ant HRIGHCAGRBRN s B3 Bk BN ek RRE SR
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t t e .col um t sune .t he osi tion er
¢ hascont) SPESteBitl, STF LR 8T TerdRHE 2 Snls ARG roRRE” iRy The
3_4. At _the:o?ammet praamspérafursgeﬁmn@rnflﬂesp@m?nggf gtw@babﬂag@nm &b\g&dgﬁﬁéy
i spensin r the res col umm on towar ds t he
i a6 bodPrhaa SHRINT FI &ty (The SebPithAIsar s Resshit S s pigo
epoxy. Thea@@t Idmhsmgrqoo%mons amdweednaﬁmgrtﬁbdagbydé QS'GZ)W}:Ir%eQHn the
adj ace {?}‘? ds for at ern reco Ia on and e
di sper 10t § 'hmﬁlﬁ'ﬁo af 'eag CETERY TR SUREB AR 169 1 80P 4 1

the | eadf r@ﬁealzsdy,sterneaeycdnapléfe@rthe @a@ﬁr&génguglpanafn RBb§hidh of the said
recognition, The, second di s%e?ny ng head 14 al so noves towards the

rear of tKQYruAgkbardrads hoynt iR HEed l%rptl cal system 18 as shown in
FIGs. 8H and 81. The 25 f| rst and second di spensing heads 12, 14
general ly assune the sane p03|t|ons as illustrated in FIG 8A for a

new cycl e 'Gergiierehg firelcdgpansinsnheatt 1adnasis\away Epmnibatqodimaef thed
next qgl uraadgfzsbﬁm P@ﬂ%ﬁénd movEs Bwards the niddl& ™ ?n%eCEaUﬁmh't a%ﬁgm Ve

views of the leadfrane 24 i1llustrating 30sequential steps o
di spensat it stepebypesition afteqit des eamypietad |erﬁ>gxspd§pemam lrbthemelar ihplf @f

columns ofind RirBAGS42 At g S tifb! oGS o 4 £ TraaIELs

10 - the columar section to I ch Irst a spe Si ng
heads 12, epaxydispamnsietidriheliesionte @aiumaelof/bon@ppds gégomﬂs itid aniddle

i Spensi npaaetd o e RRthel 8GBreD o Hofa bAGK naE BRI, Tiums
of taklfet lelidpares2his pdekad acmordinglydgo idvataran dbfceniveadmn loé bond pads
for pattern recognition and epoxy dispensation while the optical system 18 moves
back to the rear of the leadframe 24, ready to start another cycle of pattern
recognition. The second dispensing head 14 also moves towards the rear of the
leadframe together with the optical system 18 as shown in FIGs. 8H and 8I. The
25  first and second dispensing heads 12, 14 generally assume the same positions
as illustrated in FIG. 8A for a new cycle of pattern recognition and adhesive

dispensation on the next column of bond pads 25.

FIGs. 9A to 9C are schematic top views of the leadframe 24 illustrating
30  sequential steps of adhesive dispensation for muitiple target dispensing positions
on multiple columns of bond pads 25. In this alternative preferred embodiment,



5 multiple colums of bond pads 25 in FIG 9A after pattern
recognition of a bonding path 32 incorporating nultiple colums of
consecutive bond pads has been conpl eted. The ot her di spensing head
positioned to di spense epoxy fromthe rear row once pattern
recognition has been conpleted is also shown in FIG 9B. The first
and second di spensing heads 12, 14 opgesate concurrently. One 10

di spensi ng head 12 operates substantially in the first half and the
ot her dispensing head 14 operates substantially in the second hal f of
t he | eadf rtAgrecofumnarngsetign do rédighe dhe iestyandi seeamgli digpensingy headsriRt itpl e

bond pads Sacanall ediabehdstie B5hBResthy BHbtoRs ML BaE B! o8ha
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evera
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hol es 28 miui)eaalag(hatadG&bp@yﬁéﬁmﬂs&ntfﬁhﬂrﬁh@@@corﬁt hB04aRE IeTREAINRS4.,

f oot print th on ope work station and a | e and short anvil

bl ock desi'gRY &R " %{'Y?IY disgensing epoxy Imuitlf’;lﬁ cemng of PRI kRIS rewal so

reduced. byrtu@nhstgﬁu bﬂ@rhtbdieﬁng"ib |coﬁMﬁhoM§Hrid3p§do%rh% SHEWA |f1'F‘I7(§§ |80 8.
and/ or adg:l,qll ons ch fall within the spirit and scope of the above

descri pti OW'nﬂéhe @LP&@F@@ Seﬂuem@%&fwe@rrea@@b@mnﬂbewm@ﬁp@@satm
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of bond pads align al ong irst axis 5 and col u
al i gned al"lﬁﬁ%)asci’ g’é‘é‘dﬁ*\"tﬂ’“h%reﬁ"etnﬂ%@y/er'&ée tigvelhpaths rfﬁtthaxfirgt aneérsscend get
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bond pads across several consecutive columns are as shown in FIG. 9C which
also illustrates the end-resuit of the dispensation.

20
It should be appreciated that the die bonder 10 incorporating the dual-dispensing
system in accordance with the preferred embodiment of the invention achieves
adhesive dispensation with increased throughput. The overlapping site for
dispensing adhesives concurrently using the first and second dispensing heads

25 12, 14 requires a shorter X trajectory path, a single row of vacuum holes 28 and
one optical system 18. Therefore, a reduced machine footprint with only one
work station and a simple and short anvil block design can be utilised. The
overall cost of the machine is also reduced.

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



providing a first dispensing head incorporating a first nozzle and a
second di spensi ng head incorporating a second nozzle; 10feeding the
substrate along the first axis to a position where the first and
second di spensi ng heads are | ocat ed; conducting pattern
recognition of a columar section of the substrate conprising one or
nore consecutive colums of bond padsiwth an optical system by
novi ng the optical systemalong the second axis relative to the
15substrate; and thereafter driving the first nozzle and the
second noZpYentiop ingHdes Ak surk variafinngs anagtifieationse angdlomagiigons méichafed
second_ nozgir RN dcBpdsH 1ndiabBIOTEAYIRGY! Lions In the same
columar section of the substrate where pgttern recognition has been
conducted. 20 2. The method of dispensing adhesive as clainmed in
claim1l1, wherein the first and second nozzl es di spense adhesive onto
mul tiple rows of target dispensing positions on a single colum of
bond pads concurrently before di spensing adhesi ve onto an adj acent
colum of bond pads. 25 3. The nethod of di spensing adhesive as
claimed in claim2, wherein the first and second nozzl es concurrently
di spense adhesive onto target dispensing positions on the single

col um of bond pads while noving only along the second axis and

wi t hout noving along the first axis. -13- 4. The nethod of

di spensi ng adhesive as clained in claim1, wherein the first and
second di spensi ng heads are nounted on a conmon positioning table for
driving the first and second di spensi ng heads along the first axis,
and the common positioning table maintains a fixed separation

di stance between the first



5and second di spensing heads along the first axis while the first and
second nozzles are driven along the second axis to di spense adhesi ve.
5. The nethod of dispensing adhesive as clained in claim1, wherein
the optical systemis nmounted onto a positioning table on which the
first dispensing 10 head is nounted. 6. The method of dispensing
adhesive as clained in claiml, whereim.the first nozzle is slanted
at an oblique angle with respect to a plane of the substrate. 157. The
nmet hod of di spensing adhesive as clainmed in claim®6, wherein the
second noiﬂuﬂﬁﬁﬁ al so slanted at an oblique angle with respect to the
pl ane of the substrate. 8. The nethod of dispensing adhesive as
claimed in claiml1l, wherein a 20 dispensing region where the first
nozzl e i s loper & imathad ofli digpemsingaddiesivee farv eoriduptingiididn banding pemtsi ag
regi on wh c i rat di S dhesi ve .when
the first psd, BRESILARE Rofoki® SREIA b bR RBRE Aol 58
259. Thé nmenkoehblwhngliof hend ipags adipead amngsa ckeomedxis Nraokedrse 1o thaifitdoer

conprisin e ri t ubstrate t.p the support. surface
by vacaumtlic 8l Bt s s Rof 408 rin B vetngH BPBbr s e
support swtémsod: with a single columm of vacuum hol es provided on the
support surfac .+ 14 - onto target . positions i he col ummar
section of bongroﬁléﬁj('j'}q a first (#]%pleﬁmﬂg??‘ij%C8f%%%§ﬂ§gﬁggﬁ%@”gg second
subst ant i alidpgnsing head Incofpdrahgcpbeatndmosglel | on conprising nultiple
conseg e second nozzl e cgwiseigenses

adhesi gfal ;/g ;Ore%ﬁggn gp&g?@%ﬁg@&d@tﬁﬁﬁt B9 BPOEHARD MISTH Prentinst apdl e
consecut | second dispensing heads are located;
conducting pattern recognition of a columnar section of the substrate
comprising one or more consecutive columns of bond pads with an optical
system by moving the optical system along the second axis relative to the
15  substrate; and thereafter
driving the first nozzle and the second nozzle to concurrently dispense
adhesive from the first and second nozzles onto the target dispensing positions
in the same columnar section of the substrate where pattern recognition has
been conducted.

20
2. The method of dispensing adhesive as claimed in claim 1, wherein the first
and second nozzles dispense adhesive onto multiple rows of target dispensing
positions on a single column of bond pads concurrently before dispensing
adhesive onto an adjacent column of bond pads.

25

3. The method of dispensing adhesive as claimed in claim 2, wherein the
first and second nozzles concurrently dispense adhesive onto target dispensing
positions on the single column of bond pads while moving only along the second
axis and without moving along the first axis.

30



5 rows of bond pads. 11.The nethod of di spensing adhesive as cl ai ned
in claim210, wherein the steps of pattern recognition and adhesive

di spensation further conprise the steps of: 10conducting pattern
recognition with the optical system by scanning the columar section
of bond pads fromone end to an opposite end thereof; usi ng the
first nozzle to start dispensing adheszve to target dispensing
positions in substantially one half of the colummar section on which
the optical system has conpleted pattern recognition; and thereafter
15usi ng t He seddRdN§iBed pedispensing adhesiyp @ssiaiged imelsiny é, woereirthe first

di spensin Lol | ] the.
Sect on wh eSO terdhshig IR 8 riLrtel on B Ebpiort BEHAIY TaBle for
pattern retymg theofirshrancheeeandi dispengingniwads edenmrhd disstbaxis, and the
conpl et ed. o2 en ; ' i LV ' Lneclaim
10t ur ¢ ne gaen POSHATEG BRI nat SR 1T 00 Bt ERor isBno LaER( shé e
st andby pdsick senendf digperisinghheadti slosasibd fasthexis wehiteotheafirgetandi ssoendi ng

posi tions B, sybst gm%elg?ahéﬁ/gs@gﬁseggﬁg ?)gg %i@gp&%e%%w%ect i on of bond

pads, while wartin S ng f emai nder of target
di spensing positions in the columar section to be conpleted by the

e bonai A_ont e & 200 BF S enng UHBE0P AR R T 0nd B ohe”
pads al i gropticallsysignaisf mpsitedxango a positioning table on which the first dispensing
10 head is mounted.

6. The method of dispensing adhesive as claimed in claim 1, wherein the first
nozzle is sianted at an oblique angle with respect to a plane of the substrate.

15 7. The method of dispensing adhesive as claimed in claim 8, wherein the
second nozzle is also slanted at an oblique angle with respect to the plane of the

subsirate.

8. The method of dispensing adhesive as claimed in claim 1, wherein a
20 dispensing region where the first nozzle is operative to dispense adhesive
overlaps with a dispensing region where the second nozzle is operative to
dispense adhesive when the first and second nozzles are concurrently

dispensing adhesive.

25 9. The method of dispensing adhesive as claimed in claim 1, further
comprising the step of securing the substrate to the support surface by vacuum
suction during the dispensing of adhesive by providing a support surface with a
single column of vacuum holes provided on the support surface.

30 10. The method of dispensing adhesive as claimed in claim 1, wherein during
the step of concurrently dispensing adhesive from the first and second nozzles



and colums of bond pads aligned along a second axis transverse to
the first 30axis where target dispensing positions are |ocated, the

nmet hod conprising the steps of: - 15 - providing a first
di spensi ng head incorporating a first nozzle and a second di spensi ng
head i ncorporating a second nozzl e; feeding the substrate al ong

the first axis to a position where theggfirst and second di spensing
heads are | ocated; 5driving the first nozzle and the second nozzle to
concurrently dispense adhesive fromthe first and second nozzles onto
a first con@gniaiget @ositions il thﬁ@mrrmwonmfpmm pgdanteofirshmpezle

consecut i e pkLm g ofiyd hhiaREOR Adis BO el SindNsdcAEn BORBBAYS:
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and thereafter drrving t I'rst e and the secand nozzPe
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nore consecutive colum I'SPeNSI g posi

adj aceft trows bebdnd padscol unmar section. 14. The net hod of di spensing
adhesive as clained in claim13, further 15 conprising the step of
conducting pattern recognition of each columar section with an
opti cal syidt eniThy matiiod gf Ulwemf.ihg @a{hesy@hemlaamedgn tctaﬁmsm;@mér@mitﬁe
relativetgthe sy ' '

e R R L S I R
steps of:
10 conducting pattern recognition with the optical system by scanning the
columnar section of bond pads from one end to an opposite end thereof;
using the first nozzle to start dispensing adhesive to target dispensing
positions in substantially one half of the columnar section on which the optical
system has completed pattern recognition; and thereafter
15 using the second nozzle to start dispensing adhesive to target dispensing
positions in the remaining bond pads of the columnar section which do not
receive adhesive from the first nozzle after pattern recognition on the entire

columnar section has been completed.

20 12. The method of dispensing adhesive as claimed in claim 11, further
comprising the step of moving the first nozzle to a standby position after it has
dispensed adhesive to target dispensing positions in substantially one half of the
columnar section of bond pads, while waiting for dispensing to the remainder of
target dispensing positions in the columnar section to be completed by the

25 second nozzle.

13. A method of dispensing adhesive for conducting die bonding onto a
substrate, the substrate including rows of bond pads aligned along a first axis
and columns of bond pads aligned along a second axis transverse to the first
30 axis where target dispensing positions are located, the method comprising the

steps of:



2015. An adhesi ve di spenser for a die bonder for conducting die
bondi ng onto a substrate including rows of bond pads aligned al ong a
first axis and colums of bond pads aligned along a second axis
transverse to the first axis where target dispensing positions are

| ocat ed, the adhesive dispenser conprising: a first dispensing head

i ncorporating a first nozzle and a seggnd 25 di spensi ng head

I ncorporating a second nozzl e; a conveyor for feeding the
substrate along the first axis to a position where the first and
second di spensiPreyi¢ieaadirstrdisnessimgdiad incorporating ptfirst alozalg sindra sdtoot i s

operative § &%@%dﬁﬁé&rﬁ&ﬂﬂﬁf&%g%ﬁd r%}[z%f- a columar section of the

substrate conpri $ing one or nore consecuilve colums 30 of bond pads
by rel ative novesgding thecsubstratet dleng phe st asy $¢ amositibnt vk re ubs firshtaed

al ong the axl S - SO wherein the first nozzle and
t he seconds%(r31:§)'§&521 lesﬁérbsgn%gﬁ |Sg%rfi€ca§%dd operative to concurrently

di spen$e adhesidueingrihe firsienazakegend dies pecsichgorabs itd iconsurremtly hiisprmge
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cl ai med i rsubbtaaten ddnpridiey ens dhedre rcohsenutivs emtuming ios pergyet m@pbﬁﬁidg
are nounted on a ¢ n positioning table that is operative to drive
the first P '02%88%1@?%%%%% ﬁﬂd meg%%f%él ong the first axis, and the
conmon posi ti odiivigg tthéfiestozateabms tite bs@d BELRS & coRcatiAtishense

heads along the first axis

bet we the,10 fi.rst, an econd di spensin
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t o di spenske adbstsdte ecomipridirighend & gRéredisRebHIVRIcAINhS 1878t dispensing
positions on the bond pads adjacent to the first columnar section.

14.  The method of dispensing adhesive as claimed in claim 13, further
15 comprising the step of conducting pattern recognition of each columnar section
with an optical system by moving the optical system along the second axis
relative to the substrate prior to concurrently dispensing adhesive onto the

columnar section with the first and second nozzies.

20 15.  An adhesive dispenser for a die bonder for conducting die bonding onto a
substrate including rows of bond pads aligned along a first axis and columns of
bond pads aligned along a second axis transverse to the first axis where target
dispensing positions are located, the adhesive dispenser comprising:

a first dispensing head incorporating a first nozzle and a second

25 dispensing head incorporating a second nozzle;

a conveyor for feeding the substrate along the first axis to a position where
the first and second dispensing heads are located;

an optical system which is operative to conduct pattern recognition of a
columnar section of the substrate comprising one or more consecutive columns

30 of bond pads by relative movement between the optical system and the substrate
along the second axis; and



17. The adhesive dispenser as clained in claim15, wherein the

opti cal

15systemis nounted onto a positioning table on which the

first dispensing head is nounted. 18. The adhesive di spenser as

cl ai ned

in claim115, further conprising a support surface with a

si ngl e col um of vacuum hol es provi ded on the support 20 surface,
singl e col um of vacuum hol es being opgrative to secure the substrate
to the support surface by vacuum suction during the dispensing of

adhesi ve.

t he

19. The adhesive dispenser as clainmed in claim15, wherein
the first nozzm&erain othg| fist swzale and ahgl eeqopdanezale jarel cordigurethand

adhesi ve dipapanseb caﬁcﬁrﬁup%ggepﬁ& héﬁé’@i\f]eg%rln\ﬁ’ﬂﬁé &Pt diSpeteryhsiRng! ©

is al so
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15

20

25

slanted at an angle e vert

in the same columnar section of the substrate where pattern recognition has

been conducted by the optical system.

16. The adhesive dispenser as claimed in claim 15, wherein the first and
second dispensing heads are mounted on a common positioning table that is
operative to drive the first and second dispensing heads along the first axis, and
the common positioning table maintains a fixed separation distance between the
first and second dispensing heads along the first axis while the first and second

nozzles are driven along the second axis to dispense adhesive onto the target

dispensing positions.

17.  The adhesive dispenser as claimed in claim 15, wherein the optical
system is mounted onto a positioning table on which the first dispensing head is

mounted.

18. The adhesive dispenser as claimed in claim 15, further comprising a
support surface with a single column of vacuum holes provided on the support
surface, the single column of vacuum holes being operative to secure the

substrate to the support surface by vacuum suction during the dispensing of

adhesive.

19.  The adhesive dispenser as claimed in claim 15, wherein the first nozzle is

slanted at an angle to a vertical.

20. The adhesive dispenser as claimed in claim 19, wherein the second

nozzle is also slanted at an angle to the vertical.



