-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 sem conductor dice are forned-
together on a single wafer. The waferqi.s then cut to separate the

i ndi vidual dice. Each of these sem conductor dice should then be

i ndi vidually 15 nounted onto a support surface for further processing
by utilizing a die bonding process. Thereafter, electrical
connections are cDIERBONNER INCORRORATINGDBAL-1=AD DISPENSERCES, and
the dice are later encapsulated with a plastic conpound to protect
themfromthe environnment. 20In prior art die bonders the die bonding
process i ndigidetiht veveati@p of picking up an individual die with a bond
armfromthe wafer. The die is then transported to a bonding site for
bondi ng¥onto a substrate which has an adhesi ve di spensed thereon to

attach t he Thednventian fefatesstolzsdie abmder forsdgrgrbeic iewted]ianP @NGArigiIHYBlLeM i S
i.al ..onto the substfrate.
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syst ens wi bhe dusbrehatidsivemyntbe subsicate FIG 1 is a front view of a
conventional die bonder 100 incorporating a dual- head

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 beitween 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 transporied to a
bonding site for bonding ontc 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 toincrease 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 spensing 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 dlspen5|ng heads -2- 102, 104 are equipped with an opti cal
system each for pattern recognition of a position of a substrate

bef ore epoxy dispensation. The two di spensing heads 102, 104 are
spaced apart and are novabl e i ndependently on two separate work
stations or conveyor nechanisns for dispensing adhesive fromfirst
and second 5 disgen3|ng nozz| es 105, 107. Each work station conprises
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designs wi thout screws are no ossi ble due to t ear o vacuum
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di spensi ng system which is able to take up a snmaller footprint as

conmpar he ior art described above.
P Sg Rs such, Qﬂtle arrangement o? the f?rst 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
leadirames 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 1o

25 accommodate multiple dispensing heads and the associated work stations is
large and would be a serious limitation when there are space constrainis.
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. [t 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 |east 5 two

di spensi ng heads for dispensing one or nore adhesives onto a
substrate which will be capabl e of occupying | ess space as conpared
to the prior art described above. According to a first aspect of the
invention, there is provided a nethod of 10 di spensi ng adhesive for
conducting die bonding onto a substratg, 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

di spensing positions are |ocated, the nethod conprising the steps of:
provi di ng égﬂﬂﬁéﬁﬂﬂﬁgﬁﬁﬂﬁmﬂ@ head incorporating a first nozzle and a
second dispensing head 15 i ncorporating a second nozzle; feeding the
substrate glon he flrsgwaxis to a position where the first and

second di spEiRdTRAHRRIRA ohihe invsatienie; seebinipreyiiag dislpansienhavdnmaireast on

of a colsumab cﬁﬁiéhblﬁ@ Héfadé MP & fnétﬁlecmbiesédlﬁsﬂg§ offo ¥ Bstrate
consecutive an optical system by noving the
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t her eaf t er de@Qcribiedwbbge.t he first nozzle and the second nozzle to
concurrently di spense adhesive fromthe first and second nozzles onto
the target dispensing positions in the sane col ummar section of the
substrate weorlingato arfirsr esgegnidfitbe ihastibeemeoRIpRVRIBd 2MdARELLE Ng

102, SSB0NBRRERY aBhesh Rt MR S0 el iRl Ry PROVEET, SRR RS OF
substrat e iimedidirdi regs o wendd padsoalignpddbnglai flistestisadnanganrfs df Hondskds and
colums of a%’rﬂaqi .'B@Wgsa second axis transverse to the first axis where target dispensing
positions are located, the method comprising the steps of: providing a first
dispensing head incorporating a first nozzle and a second dispensing head
15  incorporating a second nozzle; feeding the substrate along the first 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 patiern 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



aligned along a second axis transverse to the first axis where target
di spensing positions are |ocated, the nethod conprising the steps of:
providing a first 30 di spensing head incorporating a first nozzle and
a second di spensing head incorporating a second nozzle; feeding the
substrate along the first axis toa - 4 - position where the first
and second di spensing heads are |ocated; driving the first nozzle and
the second nozzle to concurrently di sgense adhesive fromthe first
and second nozzles onto a first columar section of the substrate
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second axis; and wherein the fiyrst nozzle and the second zl e are
confi gur ed 35?1309%%4’ athey @dpesieeo HSpePeRit ICOMANINIRE N3 efigh HiigIepsing nbead he
target 16i spRAGIOMEINGASirétiredde bAd bRecHRMBsFPLMIME] FREbRANGh debénd
substrate %zgzrlg'; %Eﬁ\%&gr %‘?%ggcgrlui[ Ith%nSl.l as?rat%eglgné: (t)hned%fr%% ggis btg a;[ hgsit(ijoelt ' cal
system 25 P
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
conducied by the optical system.
25
It will be convenient to hereinafter describe the invention in greater detail by
reference {o 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.
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It will be convenient to hereinafter describe the invention in
greater detail by reference to the acconpanying draw ngs. The
particularity of the drawi ngs and the rel ated description is not to
be understood as superseding the generality of the broad
identification of the invention as defined by the clainms. - 5 -
Brief Description of the Draw ngs 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
acconpanyi ng drawi ngs, in mhlch FIG 1 is a front view of a
convent i onanEiPeseiNaR pf theDsawinast i ng a dual - head di spensing system
for dispensing adhesive such as epoxy; 10FIG 2 is a top view of an
anvil block with t col ums gf vacuum hol es aligned adjacent to each

ot her: FI G T8 PiEpg ipygnian é{‘”' B reRly apreriated gy rrafﬁéeflcﬁéﬂ the detailed on

the anvil Hiegchptioh dFlofe prefbyed RBOIMMBHCH RS iMeANdrORRer BorRit@ied WEn
vacuum tgol n the anvil block: FIG 4 is an isonetric view of a die

bonder i ncgﬁ%ﬁ?%%ﬁy'ﬁgg@i‘lmgﬁegd"'ﬂﬁ%penm ng system according to the

preferred enbodi nent of the invention; FIG 5 is a front view of the

di bond f bl
Cont Lour ot By i€ o i of arcorSentRal i hepet e g Poiiing 6 dudrhes

| eadf rame fdiaspesgoy pysters fermispetnsimg adhesive such as epoxy;

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 7 illustrates a top view of a |eadfrane that is held 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 | eadfrane |IIustrating sequential steps of pattern
recognition of the |eadframe and adhesi ve di spensation for a 30
singl e col um of bond pads; and - 6 - FIG. 9A to 9C are schematic
top views of the |eadfranme illustrati.gg sequential steps of adhesive
di spensation for multiple colums of bond pads. Detail ed Description
of the Preﬁgrred Embgdi ment of the Invention 5 The preferred

enbodi ment dESt A 19 PR SChervaliet tpp views) 9f the lepgamp tﬂg@frhﬁ;‘tgeﬁamaemt'@ﬂ
with ref er@mdf@dhé@fea&mﬁeatwlf&%mﬁ%amﬁms okEbncﬂpdzﬁ. an | sometric
view of a die bonder 10 incorporating a dual-head 10 di spensi ng
system according to the preferred enbodi nrent of the invention. The
dual - head disgiRaDAriRS 08 HeFBRIrkS EMmbboliintnt 8Nfle fReRIKH di spensi ng
heads 1% 14 di spensi ng adhesives such as epoxy for conducting die
bondi ng~onto a substrate. One dispensing head 12 is nmounted on a
first posi tThemrefgrré@bhmodlmhome ¥¥eéehailbentibh wibe dbiRibel Refeinafter

dlspen5|ng unted on a second 15positioning table, such
as XYZ tabl" %fer ?9%&C%Barg5'@6ﬁﬂ”‘89%pen5| ng heads 12, 14 may

al so be nounted on a common X tabl e such that the first and second XY
tables 16, F?CZ. ﬁhﬁr fn %o%ﬁ&:% %ie)\gz of a die bonder 10 incorporating a dual-head
10 dispensing system according to the preferred embodiment of the invention. The

dual-head dispensing system comprises first and second dispensing heads 12,

14 dispensing adhesives 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 aiso 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



gui ding path and operates as a single nodule along the X axis. A
fixed 20 separation distance is thereby maintai ned between the first
and second di spensi.ng heads 12, 14 along the X axis. Al ternatively,
the first and second XY tables 16, 17 may be separate nodul es and
operate wholly independently. The dispensing system further includes
a single optical system 18 which is 25 nounted onto either the first
or second XYZ table 16, 17. Alternati-wely, the optical system 18 nmay
be nounted on a novable table which is novabl e i ndependently of the
first and sgcond 6 17. When pattern recognition for
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t he X-dPr eﬁtmde%ﬁfamﬁe?‘h\or k station is also significantly reduced and
only a relatively short support surface such as an anvil block is
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15 smaller dispensation system can be used which requires a smaller machine
footprint. Alternatively, dual dispensation using a single work station may also be
achieved by cascading two single-head dispensing systems in a similar manner.

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 heoles 28 on the
anvil block 26 is required.



FIG 5is a front view of the die bonder 10 of FIG 4. The first and
second 20 di spensing heads 12, 14 are operative to di spense an
adhesi ve or epoxy in the overl appi ng di spensation area A (see FIG 6)
al ong a sane columar section of the |eadframe 24 conprising one or
nore target dispensing positions on bond pads 25 conprised in the
| eadf ranme 24. In this exanple, the columar section conprises a
single colum of bond pads on a | eadf-ranme 24 supported on the 25
anvil bl ock 26. Each bond pad 25 may conprise multiple target
di spensing positions. FIG 6 is a top view of the anvil block 26 with
only a single colum of vacuum hol es provided on the anvil block 26
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performed after the | eadfrane 24 has been 10secured to the anvil
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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 to a selected column of bond pads 25 being scanned. The optical
system 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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20FI Gs. 8A to Blare schematic top views of the | eadfranme 24
illustrating sequential steps of pattern recognition of the |eadfrane
24 and adhesi ve dlspensatlon for a single colum of bond pads 25. The
first dispensing head 12 is in a standby node adjacent to a sel ected
colum of bond pads 25 being scanned. The optical system 18 carries
out pre-dispensation pattern recognition of the |eadframe 24. 25
Pattern recognition begins using the aptical system 18 fromthe rear
of the colum of bond pads 25 to the front in a direction towards the
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colum to resune the standby position after it has conpl eted epoxy
di spensing_in the rear. half of the |leadframe 24. At the sane tine,

the second THREaEAKthe; fie dispansing head i 2 naves ayailope thsi eriurmoof bhed r est
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30sequent i edcoghites Tie setoed idispedkispbemhtd also frovesnowardy e reargStne
di spensi NYRQRAHL ?Jb%ther with the optical system 18 as shown in FIGs. 8H and 8l. The
25 first and second dispensing heads 12, 14 generally assume the same positions
as illusirated 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 multiple target dispensing positions
on multiple columns of bond pads 25. In this alternative preferred embodiment,



on nultiple colums of bond pads 25. In this alternative preferred
enbodi nent, - 10 - the columar section to which the first and
second di spensing heads 12, 14 concurrently di spense adhesive
conprises nultiple consecutive colums of bond pads 25. The first or
t he second dispensing head 12, 14 starts di spensing epoxy across
several columms of target dispensing positions along the m ddle row
of the 5 nultiple colums of bond pad$p25 in FIG 9A after pattern
recognition of a bonding path 32 incorporating rmultiple colums of

consecutive, bon s has been conpl eted. The ot her dispensing head
posi ti oned 118 Qﬂ’ﬂ@%@ﬁs‘s@‘:%%/whpﬁﬁh% Higstrang sscend shipensing teass 18, 14

recogni ti orcdnasirdregdispeng @ir@dwe SoMmpAsLsThOHHe bandébﬁve%%{uﬂd%ﬁoffbbhét
and second di g heads erate concurrently.
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front tor %?r Jrr,gggmg,tgg? H@ %mdlcﬁssd AeT hs?ggée\?%’r QAFOE%'ﬁ e%an{:yr\;%rﬁlgol(ﬁ%s
are as 1$howispensifg Gleagm&/mnﬁh‘ﬁtais ssbslahialyr ot dwe ik Im’lfdanesmbt otbkr t he

di spensat i IQﬂ}B 3ﬁng fa W&Bﬁat@gsﬁﬁ%rﬁﬁ{lﬁ#we L3ha E%I‘fa Fh€ 12 le gli%rﬁ gglo

i ncor por at di'spensi n em'i h- accor dance WI
preferred é’ﬁﬁb@rmmpeoziwewmsnens«emepow e biplescoludimssoivendi peple et | on

Wi th lncrem@lﬂwéaaqma%aJh@ﬁ%@mr@&%ﬂ pBbd Es burlth TREDAG)

adhesi ves concurrently usin Irst secon spen5|ng ad 25
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footprint wth one work station_and I'e 'an
bl ock desi Ejl"?r‘%?éﬁ tB@UQPﬁ“{t tecsepndpudy.- ov'EheaF"FVE&cFﬁhsoﬂf theefirataand secons! al so

reduced. u:ap@ﬁamgoneadaciwdas{ela{n}e RUESB ¥R afie Qﬂﬁom TRt {d regrr l«ﬁw
and/ or additions which fall within the spirit and scop above
descri pti oh pads across several consecutlve columns are as shown |n 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



-12- CLAIMS: 1. A nmethod of dispensing adhesive for conducting die
bondi ng onto a substrate, the substrate including rows of bond pads
aligned along a first axis 5 and columms of bond pads aligned al ong a
second axis transverse to the first axis where target dispensing
positions are | ocated, the nethod conprising the steps of:

providing a first dispensing head incorporating a first nozzle and a
second di spensi ng head i ncorporating-#&t second nozzle; 10feeding the
substrate along the first axis to a position where the first and
second di spensi.ng .heads are |ocated:; .. _.conducting pattern
recognit i on'nﬁﬁnt'ﬁgd%ﬁﬂﬂ%ﬁa%%‘@ t YRR Mpdificgiinsapdler cadﬁﬁ'Pf‘%i ol or
nmor e consecwithiv thecpirit and safpelad the abads deddriptian opti cal system by
noving the optical systemalong the second axis relative to the
15substrate; and thereafter driving the first nozzle and the
second nozzle to concurrently di spense adhesive fromthe first and
second nozzles onto the target dispensing positions in the sane

col umar section of the substrate where pattern recognition has been
conducted. 20 2. The nethod of dispensing adhesive as clained in
claim1l1, wherein the first and second nozzl es di spense adhesive onto
multiple rows of target dispensing positions on a single colum of
bond pads concurrently before dispensing adhesive onto an adj acent
col um of bond pads. 25



3. The met hod of dispensing adhesive as claimed in claim2, wherein
the first and second nozzles concurrently di spense adhesive onto
target dispensing positions on the single colum of bond pads while
noving only along the second axis and_ wi thout noving along the first
axis. -13- 4. The nethod of dispensfﬂétadhesive as clainmed in any
one of the preceding clains, wherein the first and second di spensing
heads ar ed on a common positioning table for driving the first
and secoﬁ%ﬂggg%énsing heads al ong the first axis, and the common
positioning table nmaintains a fixed 5 separation di stance between the

first and, secopd djspensing heads al ong the first, axis ile the
first and1'seco/ﬂdnﬁ{9? I 8€ dé‘%&naﬁnﬂv@ah%ﬁ'g%éo'f ﬁ@”g'é‘ﬁilﬂgd d%}gg’"?'ﬁgdpgtﬁeﬁse
adhesi ve.substrdlte thBidiBgirate MLRBRIZSINE 8FBEBRY RIdaSalghal NBshd B ARY aQRe
of the 10preceding clains, wherein the optical systemis nounted onto

a posiot i cHIchgoluamISecfobonthpafs Eligned mdanadh siseasd it daasvesseaibe dirst

6. Th : j j : [ [Waq=To M .
o7 ecedi na e ke SrERE BRRAs AU TR e BB e nilod 8GRl ine
angl e wi tdtefdboespect to a plane of the substrate. 7. The net hod of

di spensi ng adhesi.ve as.c} imed.in clai.m6, wherei {he ?eco d nozzl e
s 5l S0 sl ant AEOUANG G5t AlsrEnsinginéaRiineerpesiig @ H1st PRl Aaf@ onfe
subst r at elispdhsirtyy hddtFinBBidoestingf a SesRNSdA2; adhesi ve as clainmed in any
one of the preceding clains, wherein a dispensing region where the

firstiOnozzl e ifeedipehe svlstraie @lpeinedfirgtingsitoa positionphens the first and
di spensi r&cBﬁ@idﬁs@e}‘VEiﬂé%etaHs EfRAfL0zzl e is operative to dispense
rr

adhesi ve when t t and second nozzles are 25 concurrently
di spensi ng adhlesdu@ing 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



9. The net hod of dispensing adhesive as clainmed in any one of the
preceding clains, further conprising the step of securing the
substrate to the support surface by vacuum suction during the

di spensi ng of adhesive by 30 providing a support surface with a

si ngl e col um of vacuum hol es provide 3on the support surface. - 14
- 10. The nmet hod of dispensing adhesive as clainmed in any one of the

di | ai wher ei n, duri ng. t he st f ; tly di '
hdhesi ve From U Trfef 8hARRetEing pgBorle an gl de i IheE R
t he col unprateding iclgimsoivhBreirbtiedfirgeslsd sédvididigSdnsizAéRIChrBNRoSEEad on

adhesive to substantjally one half of the colummar section conprising
mul ti pl e &GRABERRN PREItPBINE tHoley ifadiparg theyfisstiand seeditt dispepsieg heads

di spensesg kVerdiOg@s! i r e - r tq 2 1£5J-A0
i1 pl o oot Tk ceRer P ME R oBIlRE B HARAATE B0
adhesiove sepactnndigtancechetiveed Chevifret end sehend tdigpensingphéads along the

iti ' ' j f her, . [ h . of :
condact i -8R o erDE SFt RERERT I PRI e BTy oG ced i ATing®
t he col undiggersecidhesivef bond pads fromone end to an opposite end

thereof; 15 wusing the first nozzle to start dispensing adhesive to
target dispensing positions in substantially one half of the col umar

section o) whig Hhaneat bpaifsp%ﬁginﬁ%aﬁésieﬁm eaaﬁ]c?@aﬁﬁ Sy one_of the
recogni tion; and thereafter usi ng the second nozz to start
di spdfisi myeeriting claéms owberefethedontisahsystemps staunded onte 2 pesitieningiablg
bond. pads,afintRgh il MBeng G Heal iWctRealo ot

8. The method of dispensing adhesive as claimed in any one of the
preceding claims, wherein the first nozzle is slanted at an oblique angle with

15 respect to a plane of the substrate.

7. The method of dispensing adhesive as claimed in claim 6, wherein the
second nozzle is also slanted at an oblique angle with respect to the plane of the
substrate.
20

8. The method of dispensing adhesive as claimed in any one of the
preceding claims, wherein a 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

25 concurrently dispensing adhesive.

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

the support surface.



20recei ve adhesive fromthe first nozzle after pattern recognition on
the entire columar section has been conpleted. 12. The net hod of

di spensi ng adhesive as clained in claim11l, further conprising the
step of noving the first nozzle to a atandby position after it has 25
di spensed adhesive to target dispensi 6'positions in substantially
one half of the columar section of bond pads, while waiting for

di spensing to the remai nder of target dispensing positions in the
columar section to be conpleted by the second nozzle. - 15 - and
col ums of0.bontheadsthati ghealismdnsing adbesivadaaxtlaintedans vanys eorieo df hibe

first axis where target ,di S.Reé‘nsi nghpositi ns are ltfl)c ted, the t hod
conpri si YSPREGt ofiherein auring™the,steg; of eapeyrenils dispelsiad G sHead

i ncor por aftdmMana fifdt iahill J2RB8Ad PoaAls InkLEAGEL fosiionB e M BollRREr section of
i ncor por at |nr(1g a second nozzl e; feeding the substrate along the
p

first Saxikondopadpdbetirshnogrs dispeases edhesive te ssbptantinbpensinalf eletigs

| ocat egl; I Wl 1 e ; 0zzleut.o
concur r ermnar seotd omgting mulible, AoHEeu M fols B ISR Kad HICRD
a first czdcondanozzbe tdigpernskst ddhekives tidhsd mameirsienpefi #Hengolunenanr sentioa

consecutive col.urms"of target .dis ensgttg\ oscL?tions on the bond pads;
and t her EAMREISING MUNIDIG CORSREUNYRTGWS Q A% and the second nozzle

to concurrently di spense adhesive fromthe first and second nozzl es
onto a second columar section of the substrate conprising one or
nor e 18onskleut iVe Bsthathsf digpgesingiasihenivpras claimed in claim 10, wherein the

steps of pattern recognition and adhesive dispensation further comprise the
steps of:

conducting pattern recognition with the optical system by scanning the
columnar section of bond pads from one end to an opposite end thereof;

15 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

using the second nozzle to start dispensing adhesive to target dispensing
positions in the remaining bond pads of the columnar section which do not

20 receive adhesive from the first nozzle after pattern recognition on the entire

columnar section has been completed.

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
25 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

second nozzle.

30 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



15positions on the bond pads adjacent to the first col ummar section.
14. The met hod of dispensing adhesive as clainmed in claim213, further
conprising the step of conducting pattern recognition of each
columar section with an optical systﬁg1by noving the optical system
al ong the second axis 20relative to The substrate prior to
concurrently dispensing adhesive onto the columar section with the

first and 0 ol | ve. di spe r | er
for - condiT SQUAE BERER padsialee B TR Krstond I Hif irshPlarde 3b Tp8 AN
pads al i gndsl wilepadarget idispenaivgspasiitbrzobneniosateld, A% hwtbod admpris|rgnihe
al ong a segcond_axis transverse to the first axis where target

di spensi rée%gf't ions are | ocated, the adhesive di spenser conprising:

a first di spengbipgingesfirst ARPEASINGHIA iAcdrpbitting &7 flsEngfe Andese8tdnd
di spensi ng head incorporating a Second nozzl e, a conveyor

for f&edidighransingsigrd ingowosatsigna sheorid Reazleixi s to a position where 30
the first and [ 9%' . L = - ,
opti cal syster@%ﬁ@ﬂh?ssﬁgperg%@@ﬁ?@%&l%ﬁ’gﬁgéﬁg@}%ﬁ r‘"é“%é%%ﬁ“? fc'{)sr% aop a
col umar seeohi dispehsinhehemdbre ddoatenpri si ng one or nore consecutive
venent between the o tinﬁal .sa/stem
¥ rdi

col ums of bongd. pads by relative

and the subst BV e Bt MZ€lec el (35 S6c0nh FosaRciPerenaiEnly iizpense
nozzl e angiHeBReSPSANAe TRZARI 8E60IPRbIAE BAtARdirStR@I@hh¥Esé&ion of the
concurrently di spense adhesive onto the target dispensing positions

in tHE seAvbstaleurpaIPTisiagt Pom AT MoK conbseutiveecoliene platargeh dispensing
recogni thRiRAS ARB boRABALsCanPthdbSgPt I cal system

driving the first nozzle and the second nozzle to concurrently dispense
adhesive from the first and second nozzles onto a second columnar section of
the substrate comprising one or more consecutive columns target dispensing

15  positions on the bond pads adjacent to the first columnar section.

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

columnar section with the first and second nozzles.

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
25 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
dispensing head incorporating a second nozzle;
a conveyor for feeding the substrate along the first axis to a position where

30 the first and second dispensing heads are located;



1016. The adhesi ve dispenser as clained in claim15, wherein the first
and second di spensing heads are nounted on a common positioning table
that is operative to drive the first and second di spensi ng heads
along the first axis, and the conmon qgsitioning tabl e maintains a

fi xed separation di stance between thé 'Fi'rst and second di spensing
heads along the first axis while the first and second 15 nozzles are

dari | o : : _
i spensi ng. post] PBEEA SVstehy Jurich, 1 SHEREGe 36 TERULE, Bldtn'idPad AT e o
cl ai m 15 aolumhar sedimn shibeaiubstrbe cphpdsihg onst@mmose oansdcative obianms

posi tioni tabl e, on which the first dispensin 0 head is, nount ed.
Do The iRt DeteReEe mvermefthasveah Lik oulkel Srslenniinestpstaty,
further cHBRG s SecohdSMReNY surface with a single colum of vacuum
hol es £rovi ded on the support surface, the single colum of vacuum

hol es %ei ng opehereiny dhe Jirse derele28nd hthes sesendinozels @he eufigorad and
surface b 0 ' ' L: ' 1eS] . [he
Zdheat ve SRt SdfRRupiceRfied AnCHIRERR] i Gloddfintfio notiont)
t he fi rstinnibezéamme scadlimnaredectionaof #rglsabsteate whersl pattern retdgniflbn HEse

adhesi ve tgjéesrpgonns u[:te%{sbﬂhaelonﬁigall snys?elzrﬁ.l m 19, wherein the second

10 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

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

dispensing positions.

17.  The adhesive dispenser as claimed in claim 15 or claim 16, wherein the
optical system is mounted onto a positioning table on which the first dispensing

20 head is mounted.

18.  The adhesive dispenser as claimed in any one of claims 15 to 17, 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
25 the substrate to the support surface by vacuum suction during the dispensing of

adhesive.

19.  The adhesive dispenser as claimed in any one of claims 15 to 18, wherein
the first nozzle is slanted at an angle to a vertical.
30



nozzle is also slanted at an angle to the vertical.

-17 -

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

nozzle is also slanted at an angle to the vertical.



