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the invention The invention relates to a;cﬁuck for hol di ng veLe
conprising a plurality of conponents to be singulated. Such a workpiece
.mey be the nolded strip of a chip- arr gy sem conduct or Chi p Scal e Packages
(CSP) substrate, and 10 each conponernit' may be a CSP. Background and prior
art Conventionally, a nunber of CSPs are manufactured on a single strip of
15 nol ded substrate conprising a plurality of such packages, and it is
necessary to separate theminto singul ated packages before further
processes to manufacture a CSP can be perfornmed. Wen singul ating the :
CSPs, for exanple, by | bGi o -, | to use a chuck to
hol d t he nol ded substrl{‘ﬂ'l"me FQRHOLD AWORIPIE e cutting process. 20
One way of holding the CSP package is by the use of a wafer franme and UV
adhesi veg t ape, it J CSP substrate in place during the singulation,
whi ch %nwy eh | dual packages to the adhesive surface during the
cutting process. However, as the dicing blade will cone into contfact with

t he 25 adhesj v Ling ¢ i ) i Wil |. nd to.the bl ade
and reducgﬁi“? EW%&FOEIC%W%%&%Eﬁ%ﬁ?m@&ﬁgg\&@%ﬁ{e%gompﬂfﬁﬁsa 'E)IP%&' ss is that
there may dfecomburentsctodie hihgmlatbml nSunan mmdrk;ﬁeqeaniaf gde theenoldéd ];stripi t hi S
renoved fro the tape. |t ecQne olrce o am.nan or, the rest
of the man fﬁccthﬁPr'Frﬁgy ﬁfeﬂ‘é@@ég_‘” %'%%?f?epaﬁﬁﬂqssw)u \ébsgra W with a
suct i omalevedsh, comporient mag belCSPescri bed in-US Patent No. 5,803,797 for a

"Met hod and Apparatus to Hold Integrated Gircuit Chips onto a Chuck and to
Si mul t aneously Renove Multiple Integrated

Background and prior art

Conventionally, a number of CSPs are manufactured on a single strip of

15  'molded substrate comprising a plurality of such packages, and it- is necessary -
to separate them into singulated packages before further processes to
manufacture a CSP can be performed. When singulating the CSPs, for
example, by using a dicing saw, it is usual to use a chuck to hold the molded
substrate of CSPs in place during the cutting process.

20
One way of holding the CSP package is by the use of a wafer frame and UV
adhesive tape to hold the CSP substrate in place during the singulation, which
binds all the individual packages to the adhesive surface during the cutting
process. However, as the dicing blade will come into contact with the

25 adhesive tape during cutting, some adhesive will bond to the blade and
reduce its effectiveness. Another disadvantage of this process is that there
may be adhesive still remaining on the package even after it is removed from
the tape. It may become a source of contaminant for the rest of the
manufacturing processes.

30
Another way is to use a chuck with a suction device, similar to that described
in US Patent No. 5,803,797 for a “Method and Apparatus to Hold Integrated
Circuit Chips onto a Chuck and to Simultaneously Remove Multiple Integrated
Circuit Chips from a Cutting Chuck”. In a fixture-based singulation process



Circuit Chips froma Cutting Chuck”. In a fixture-based singul ati on process
-2- enploying a saw, chip-array electronic packages of a CSP substrate are
cut  to their individual dinmensions and separated. from one another on a
vatuum chuck with an el astoneric surface. The edge scrap of the CSP
substrate will be washed away fromthe2eutti ng chuck by cool ant and
cleaning water 5 generated in association with the dicing saw. The sawn CSP
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It describes an apparatus for cuffing, CSP [ ' ' I Vi,dual CSPs
to put theH?%BWRCMW?%?}alsfoé?/es"cfs&wafk'aﬁ-gﬁoerqggﬁ%gée 8{Ilﬁ'g "}%g\"%%t%q%mlgi ng the
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However, duthienghuck entil thelduttingqeropesacie Tonipleted anhd Jeadyd, bee dgieaded &ps or
chaffs are released as they are cut and renoved fromthe rest of the

wor kpi ece. Fmg?\gngwgaprﬁgg ‘bil'ity that sone scraps may fly off and hit the

saw bl ade during the cutting process. This can cause prenmature bl ade

" breakage. 20 The risk is_npre &ronounced when %izn saws or, nul tipl e-bl ade
dicing metfioasagksingasimir metbod i UB fptet e $42 for 2o LSk Platgnt i oned
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during the singulation process. 25 Summary of the lnventign |t is thus an
obj ecti ve olndivigdhial GRITR toRuk erer qariglr Msaer drapsperkationat Teeulig febvi at e t he

Mnvent | on. “Tang o TSR sBbedid naf huffralesiiionibde g BaBe et g a
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. 15 _ ; . . .
However, during the singulation process by dicing saws, edge scraps or
chaffs are released as they are cut and removed from the rest of the
workpiece. There is a possibility that some scraps may fly off and hit the saw
blade during the cutting process. This can cause premature blade breakage.
20 The risk is more pronounced when gang saws or multiple-blade dicing
methods are used for the cutting process. The prior art mentioned above
does not address this problem of controlling edge scraps generated during the

singulation process.

25 Summary of the Invention

It is thus an objective of the invention to seek to provide a chuck th'at can
obviate the disadvantages of the prior art.

30 Accorqing to a first aspect of the invention, there is provided a chuck for
holding a workpiece having a plurality of components to be singulated and
chaff areas of the components, comprising means to hold the chaff areas
when the components are being singulated.



when the conponents are being singulated. -3- According to a second aspect
of the invention, there is provided a nethod of dicing a workpiece
conpri.sing a plurality of conponents held to a chuck, and renoving chaff
areas of the workpiece, including the steps of :providing a first pressure
means to hold each conponent of the wofKpiece to the chuck; 5 providing a
second pressure neans to hold the chaff areas to the chuck; and dicing the
vor kpi ece { Acegiliigdo%a sBeord akeLt 0t inveRRBA WIS RBdd'S fibAbh ofar ea. It
w || be convenient” to hereinafter describe the invention in greater detai
by 10 ref ediGiigaWorkpieceeppiising, A piurality of companenss held tast ehitok, and

enbodi nent ‘ i <} - [ it : oy d the
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of the broa@ressura imeanst iooholdo¢aahheompenant i efntheswdekpiege dtobthet bleuekt ai ns. 15

Bri ef Degcr LRty f | I.qur ' 0SS-Sectional side view
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vi ew of a cdidrgthecwatkpiezedorstiparpte the pluedlity of tomperdentsband tenthaf t he
invention; gpd Figure 3 is a plan view of the cutting chuck of Figure 2

illustrating an arrangenent of suction ports on the chuck. 25 Detail ed
Description of the Preferred Enbodi nent of the Invention Figure 1 is a

Cross-secti i ' f ut.ting chu of the prior ,art. The chuck
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30 105 to byild up.the_vacu
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plurality of_ suction Eort lécﬁ a&%ﬁacuum chanber 114 of the chuck 100. -4-
Wth-the ab8lEednyentign asdefined by WS- from a wor kpi ece, which are al so

15  Brief Description of the Drawings

Figure 1 is a cross-sectional side view of a cutting chuck of the prior art;

Figure 2 is a cross-sectional side view of a cutting chuck according to a
20 preferred embodiment of the invention; and

Figure 3 is a plan view of the cutting chuck of Figure 2 illustrating an
arrangement of suction ports on the chuck.

25 Detailed Description of the Preferred Embodiment of the Invention

Figure 1 is a cross-sectional side view of a cutting chuck of the prior art. The
chuck 100 is comprised of a rigid base support 102 with an elastomeric top
surface 104 to provide compliance for a workpiece, such as a CSP substrate
30 105 to build up the vacuum required for the cutting process. During cutting,
the sawn packages 106 are held on the chuck 100 by vacuum suction
provided by a high-flow vacuum source 108 of a cutting table 110 via a
plurality of suction ports 112 and vacuum chamber 114 of the chuck 100.



referred to as edge scraps 116, are not being restrained at all and will be
washed away or allowed to fly off during the cutting process. There is thus
a possibility that. one or nore of the released edge scraps will hit and
break a 5 cutting blade (not shown) durjng cutting. The risk is greater if
multiple blades are used for the cuttihg and singulation. Figure 2 is a
cross-sectional side view of a cutting chuck 10 according to the preferred
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Duri ng cut tanegiseddarcthe cottingrandtsingulatiann package 14 is held on the chuck 10
by a pressure nmeans such as a vacuum source provided by a first high-flow
vacuum source 16 of a cutting table 18 via first suction ports 20 and
vacuum chanfigure22 isoé cre3-selctiondl side viéw of ma dutiingochiokr10cacoondingl torthet , t he

chaff areas_or edge scr.aps, 24 . are each so held by second suction ports
6 r ovi o relerEdcemBRtGRt & L FuSREB, t SmpBted An AT SRS, ov! ded
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vacuum chanber 22. The vacuum.nmgnj fold 2 | eads to_a second hi gh-fl ow
vacuum sour%{d?)'ﬂ? the vagyim §%q,‘{'rirégrf°bgtﬁ CUing Pseress, cThere s @nArhAlini cati on

Wi th the regpesddsVss et stefsMmmtben tid erRndticdsurfate Bt BEinYias With sour ces
16, ‘32. The first vacuum source 16 and the second vacuum source 32 can be

d
i ndependent he Gttings lines: ek @ djcing, saw dneleshawn)s oThe, workpigcey 13 §8avld beeans

relating toafdigyeld 6rf the/ @RYIMeHR Wurcd A 23R LURACH BriertBfch tRat Y fifes32 can be
sel ectively actlvated or deactivated. Further, a vacuum passage 30 may be

i ncl udetP t oforpam &yt theecesses A% edEampend 1o the cutting Japs ok the WoskRiRsechanber in
order for ngifqichgbaWe préveritidahidgdito e la8dmeric surface. During cutting,

each component or sawn package 14 is held on the chuck 10 by a pressure

means such as a vacuum source provided by a first high-flow vacuum source

16 of a cutting table 18 via first suction ports 20 and vacuum chamber 22 of
20 the chuck 10.

In the preferred embodiment, the chaff areas or edge scraps 24 are each also

held by second suction ports 26 providing a suction force. This second
suction force may be provided via the second suction ports 26 and vacuum

~ 25 manifold 28 adjacent the vacuum chamber 22. The vacuum manifold 28
leads to a second high-flow vacuum source 32. All the suction ports 20, 26

are in fluid communication with the respective vacuum chamber or manifold

22, 28 and vacuum sources 16, 32. The first vacuum source 16 and the
second vacuum source 32 can be independently and separately controlled so

30 that the pressure means relating to the first vacuum source 16 and second
vacuum source 32 can be selectively activated or deactivated. Further, a
vacuum passage 30 may be included to connect one vacuum chamber 22 to

an adjacent vacuum chamber in order for more than one set of first suction
ports 20 to utilize the same first vacuum source 16. The second suction ports



ports 20 to utilize the same first vacuum source 16. The second suction
ports -5- 26 are preferably arranged al ong or adjacent the peripheral edges
of the workpieces 13 wherein the edge scraps 24 are located. Figure 3 is a
plan view of the cutting chuck 10 of Flfure 2 illustrating the 5
arrangenment of suction ports 20, 26 on*the chuck 10 to singul ate individual
conponents or packages 14 and separate chaff areas adjacent to the

packages. AgbLu aldibrabff afrbhddd auﬁap Sadakért e ﬁérfbhéfél ahged df“thén array

correspondl ng to the arrangenent of packKages 14 to be sawn fromt

wor kpi ece morkwepmﬂ&whegenrmthes@@srﬁ;ramozmﬁnedmatgd 26 are arranged around t he
10 perineters of the plurality of first suction ports 20 to coincide with
the position of the edge scraps 24 of a workpiece 13. It is preferable

t hat t her e Figure 3 d&@opldnsdew iafrthe muttinechutkat®of Figure X Hupizatinggthe14 that is
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firmy held onto ,25 the uck 1'Ir£e cuttlp rOﬁes I s started. 3.
During cut t$infe edae serges L4 9 § B'ﬁﬂel W §uRte e%gtﬁelt re &&Far at ed
fromthe ba@o@%ué&ﬁ?ﬁbér@?& fjadeRBto\BadPpRkaAgd A 4HAt s RN SiAg ﬁlﬁfé& firnmy
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process, alicpie sawn packages 14 and the

15 .
The operational sequence of the dicing process using the cutting chuck 10
according to the preferred embodiment is as follows:

1. The workpiece 13 is first aligned on the cuiting chuck by an alignment
20 means (one that is known in the art will suffice) to ensure that the cutting lines
or saw runs of the CSP substrate overlap with the recesses 33 of the chuck
10 which provide clearance for the blades during cutting.
2, The vacuum suction sources 16, 32 for the sawﬁ packages 14 and
edge scraps 24 are turned on such that the workplece 13 is firmly held onto
25 the cutting chuck. The cutting process is started.
3. During cutting, the edge scraps 24 and individual CSP 14 are
separated from the base CSP substrate of the workpiece 13 but they are held
firmly onto the chuck by the suction from the vacuum sources 16 and 32
through the suction ports 20 and 26, respectively.
30 4. At the end of the cutting process, all the sawn packages 14 and the
edge scraps 24 are physically separated but are retained on the chuck 10 by
the vacuum forces. .
5. The vacuum control for the second vacuum source 32 linking to the
second suction ports 26 which retain the edge scraps 24, is turned off. The



edge scraps 24 are physically separated but are retained on the chuck 10 by
t he vacuum forces. 5. The vacuum control for the second vacuum source 32
linking to the second suction ports 26 which retain the edge scraps 24, is
turned of f. The -6- vacuumcontrol for the first vacuum source 16 is left
on so that the sawn. packages 14 are-st¥T|l held onto the chuck 10. Al the
edge scraps 24 are washed away by cl eansi ng neans, commonly cutting and

cl eani ng t L, - @ ' : tid Cﬁﬁnﬁ,‘ 5 6. The
vacuum co\gﬁ%uupgreaﬁﬁg @Frﬂﬁsét]ﬁ%g?gg?n@éoéﬁ%%& ig |%.2€’ftt %gn&% t@%&gﬁeo when t he
sawn packageackagesirid are $ill heid onte the chudie 10.e)All thenedgengoapscssere 1t woul d
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arrangenent of suction ports 26 during the cutting process. At the end of
the 15 cutting process, the vacuum for hol ding the edge scraps 24 wll be

term nated |tamsuld tBusdgeappredinted2thatitheé descabéd @ribodivhént prasides @avay from
the chuck 10 b

cutting and cl eaning water, In thi Y,. the edge scraps
24 will not TFRRSEMRNt TerYAqu: FHCiR 2y nd(idual compenents 185 WRIEPESS g 1 he
enbodi MENt ¢4 abheell & eRtin edyededapd bad Ther ptivuhPesmpbridnts AaTAeaRke (O the.
acconpanyi ng@dravm ngs, the chuck essentl?lthlﬁg restralins the dge scraps

, e
during a cubhteide sHlipe shuckibyprasgie fo wgh the; suction perts BB Whiehje scraps

as vell as jfgearkrdiffed MURE SEMEPRBOL 8s irdiidud SOAAhE USSP GuBstrafdl L1 Ng and
si ngul ati on_process. 25 The invéntion described herein Is susceptible to

variations, T §Pparaiad efde 8AaPs24 aurataioed opt ercutinghchurkst0 dyean fical | y
descri bed aghidenhént!of sb&ionEhsZeP@sHdg RE cutting process. At the end of the

156 cutting process, the vacuum for holding the edge scraps 24 will be terminated -
and the edge scraps 24 will be automatically washed away from the chuck 10
by cutting and cleaning water. In this way, the edge scraps 24 will not hit the
cutting blade(s) during cutting.

20 Thus using the embodiment of the invention described hereinbefore with
reference to the accompanying drawings, the chuck essentially restrains the
edge scraps during a cutting process. The chuck thus inter alia holds the
edge scraps as well as the individual components to be separated during a
cutting and singulation process.

25 _

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.

30



the invention includes all such variations, nodifications and/or additions
which fall within the spirit and scope of the above description. 30 -'-

LLEETLLEEL et e ™Mt CLAIMS: 1. A—eﬁu&k—wﬁa

wor kpi ece having a plurality of conponepts to be 5 singulated and chaff
areas of the conponents, conprising neah$ to hold tmluﬂmm’m en the
conponents are being singulated. 2. A chuck accordi ﬂ?ﬁ'mgrel n

t he chuck conprises respective first pressure neans t6 hél d"t he conponent s
and second pressure nmeans to 10 hold the chaff areas. 3. A chuck according
to claim2, GUAIMSdi ng neans selectively to deactivate the first and second
pressure neans after the components have been singulated. 15 4. A chuck
according to claim2, wherein the second pressure nmeans conprise a series

of ports to1provifdshuek fordeiding afwerkpiecmhavirg a iphurélitp ot asmponents &sbe ai n t he
chaf f ar gas {n

chuck accor ﬁg@%@% CBz;lgIPn g'%latﬁ&? ﬂ?ﬁ g%ﬂgg@%ﬁ? oﬁnpﬁ%ylgg 'BFSI n&uh@dgﬁ? eggurSé A

nmeans assocchafédreast\ivheraﬂnb cppwbnents @fe béiaf fsinguiaded.ocat ed adj acent to each
conmponent that is being singulated such that the chaff area is secured
when the adj acent conponent is cut. 25 6. A chuck according to claimd4,

wher ei n t he2pr es#uheick accerdingrtprdaimst, whecelntth@nhmle&ﬂwr%eé&ésﬂéohm fromthe
suction of |r throuegh the.s ich is in fluid comunication
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cl ai m.6-,10\/\/nhole||thebheffaréaspassages extend over

3. . Achuck according to claim 2, including means selectively to deactivate
the first and second pressure means after the components have been
singulated.

15
4, A chuck according to claim 2, wherein the second pressure means
comprise a series of ports to provide a pressure force on the chaff areas and
restrain the chaff areas from moving when the components are being
singulated.

20
5. A chuck according to claim 4, including a suction port providing
pressure means associated with each portion of chaff area located adjacent to
each component that is being singulated such that the chaff area is secured

- when the adjacent component is cut.

25
6. A chuck according to claim 4, wherein the pressure force comprises a
suction pressure resulting from the suction of air through the suction port,
which is in fluid communication with air passages leading to a vacuum source.
30 7. A chuck according to claim 6, wherein the air passages extend over _

the periphery of a group of components to be singulated.

8. Apparatus for singulating components from a workpiece having a
plurality of same, wherein there is a chuck according to claim 2 and cleansing



si ngul ati ng conponents from a workpi ece having a pI ural I t
wherein there is a chuck according to claim2 and c \“ ﬁ‘ \ wher eby
after deactivation of the second pressyre means, S may be

automatically renoved. 9. A nethod of cting a workp| ece corrprl sing a
plurality of conmponents 5 held to a chuck, and renoving chaff areas of the

wor kpi ece, h@ﬁhé*%@%ﬁfw&ﬁersa@a% fon of tﬂéogécah@%r@ssmé SieaRkCfBUERafEans to

hol d each conponent pi ece to the chuck; 10 - prOV|d|ng a second
pressure rreaneasmymaautpmtleaib{fremevws to the chuck: and dici ng the
wor kpi ece to separate the plurality of conponents, and the chaff area. 15
10. A method of dicing a workpi ece according to claim9, including the step
of deactiva®i ng Aheethed ofidigng:s warkpiecenemplising agpluialitt ofepropenehts st

Cepar at ob, 100 a7 Sffph Shoftofcliie Yndf oFRRPOREE. Ropieck HAuiF B 000 o er

si ngul ati onstepadf: t hereafter deactivating. the first pressure neans to
al l ow the conponents to be 20 unloaded. 11. A nethod of dicing a workpiece
according to claim9, wherein the second pressure nmeans conprises suction

ports to provide.a syeéviding @rfirsispreesure anedrisi tothald each bemponertaf tied ai r
t hrough the ports,  whi c? re | n fI uid 25 comunication with air passages
| eading to a vaclOHPESH ¢kKA met hod of dicing a workpi ece according to

cl.ai m 9191 ncl udi ng tfp@o\ﬁduﬁg a @écoalbl Fress e tri€ankotoknola the @hatfteadittek t o
position the co $Pts over the pressure neans before dicing conmences.
30 uck; and

' - . dicing the workpiece to separate the plurality of components, -

and the chaff area.

15 10. A method of dicing a workpiece according to claim 9, including the step .
of deactivating the second pressure means while activating the first pressure
means after the plurality of components and chaff areas are separated, to
allow the chaff areas to be removed from the workpiece after singulation; and
thereafter deactivating the first pressure means to aliow the components to be

20 unioaded.

11. A method of dicing a workpiece according to claim 9, wherein the

second pressure means comprises suction ports to provide a suction pressure

resultihg from the suction of air through the ports, which are in fluid
25 communication with air passages leading to a vacuum source.

12. A method of dicing a workpiece according to claim 9, including the step
of aligning the workpiece on the chuck to position the components over the
pressure means before dicing commences.

30



