1 - 13 FEB 2006 CHUCK FOR HOLDI NG A WORKPI ECE 5 Field of the invention The
invention relates to a chuck for hol di-ldg a workpi ece conpri$rrg 2906
plurality of conponents to be singulated. Such a workpiece nmay be the

nol ded strip of a chip-array sem conductor Chip Scal e Packages (CSP)
substrate, and 10 each conponent nmay be a CSP. Background and prior art
Conventionally, a nunber of CSPs are nmanufactured on a single strip of 15
nol ded substrate conprising a pluralit of such packages, and it is
necessary to separate tRetk PR HRLDINGA WARKIMEGEhef ore furt her
processes to nanufacture a CSP can be performed. \Wen singulating the
CSPs, for exanple, by using a dicing saw, it is usual to use a chuck to
hol d t e mblédkdf theumentiane of CSPs in place during the cutting process. 20
One way of holding the CSP package is by the use of a wafer franme and U/
adhesive tape to hold the CSP substrate in place during the singulation,
whi ch  bi nTfee aventitve rélates to dmbcpwk‘mﬁﬁg a@vdrkmeeeibmpnangurﬁlamwdurl ng
the cutti ng &Hoce‘v@ wever %Pg di CI bl ad EII E 0 cont act
with the 28f S9/RER nggﬁsmﬂ"?%’iﬁ‘? ﬁ‘r‘?gwc’ ince nre e Jhe [malied, s o t he
bl ade and of %ddﬁis-alrﬁa§ ﬁ‘nﬁueéﬁduc&rresaufa Be4le Rickageadeam) adidstthtel My Process
Is that there remai ni ng on the package even after

adhesi ve_ sti l
it is Fnofaeh F‘P'Bé?”?'ﬁé“alya?fea GSP.-may become a source of contami nant for
the rest of the nmanufacturing processes. 30 Another way is to use a chuck
with a suction device, simlar to that described in US Patent No.
5, 803, 797 Bagkatoungengd Brifait Apparatus to Hold Integrated Circuit Chips
onto a Chuck and to Simultaneously Renove Multiple Integrated

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 Simuitaneously Remove Multiple Integrated
Circuit Chips from a Cutting Chuck”. in a fixture-based singulation process



Circuit Chips froma Cutting Chuck”. In a fixture-based singulation
~process 2- 13 FEB 2006 enpl oyi ng a sawp.chi p-array el ectrons ggpapggoes of
a CSP substrate are cut to their individual dinensions and separated from
one anot her on a vacuum chuck with an el astoneric surface. The edge scrap
of the CSPemplyingad awi chip-dreaywwisbtsehia pagkages mfteah € SFusubsttpte bres kutoy

cool ant an I ly: : . | l.at ] | the dicing saw.
The saun” CoT T BuAElessicBS "t G Ba TRIT PoBl i o BRuEcs s
conpl et ed amgtkneithdgn etashemend sarfire:. t The edge sdrap dif ithey CSiFossstratedwiliar i ant
using a simlar method is US, Patent . 6,250,990 for a, "CSP Plate 10
Cutting Apg%r\%{??ﬁed. a]”laydfz%@r e &Y 'ng’;%fﬂzﬁagﬁsdop teqng idiRanige strates

i nt of i ngli XgiehaahteeSRh&ssmmbwmemmﬁngrsam ITHer swin CSP will bR batoLord Theh
jig for ing t P substrate has n rous, suction ports to ho eac
CSP to bethe K HEHFEGRING BioCaSS BuaHap CELAIN 430K 19 dergNendsstionayn Cap
for subseggHanGiiflplodgssas the chuck is renoved fromthe vacuumtable. 15

However, during the singulation process by dicing saws, edge scraps or
chaffs are released as they are cut and renoved fromthe rest of the

vor kpt ece. AYaRERt isind'aRfiftinbihbY i§ D8 PABHENS S 260 09BYof & YCSPipigd Nt the

saw bl ade during cutting process. I's can cause prenature bl ade
breakatie. GottmbeAppasitus’s Ihdescripesanuannadatup éor aydting SSRssubstratestintol e- bl ade

Choun? e DRRARAR RS el el SpC ol 5%0mepl R ielid o o0
during theholdingghkdt$@supstoatedms RimSoussuytiaf poite td holenéadnCBP fos t hus an
opect Lve 56, IREBHoBhAYd 3 SERho' SuRhBY 1P R S Hhe 118l BB 8PLR S,
I nvent i on, shidseqeentshandiing de thechuukd& rémoved from the vacuum table.
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 that can
obviate the disadvantages of the prior art.

30 According 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.



hol di ng a wor kpi ece having a plurality of conponents to be singul ated and
chaff areas of the conponents, conprisgng nmeans to hol d thesgpgaffoogr eas
when the conponents are being singulated. -3- 13 FEB 2006 According to a
second aspect of the invention, there is provided a nethod of dicing a
wor kpi ece Acwepding it g @cpnduaépe@t;nfdlne inyeptiers therene povidedh acnetded aind
renovi ng ¢ ovi ding a
first o cdgh SWERReR T IRELR RRRSn bhEtipbith REITh P Endty. aRECHe

chuck; 5 pemadvihgnchadf a;ea@nﬂtrprwmkpleeemealndmgdhénet&pstdfepmhwﬁrfg afieds to the

chuck; and.  _dicin I e h ur t nponents,
and the ckﬂ??surgréggnﬁ tt lf(? eg@ﬁ %ﬁ(}éﬂ%@?} Stggh‘g?%f)ﬁ&%t@ §E§ﬁcﬁbe t he
\lAEveEt lﬁloln provigingad ﬁcdﬁg{)p&eésnbe' me‘a?srtﬁheldaheehaﬁ atéushtadh@ﬁnaﬂy:ang dr avvic ngﬁ
ich illugtrate one enbodi ment t ention. The particularjpty of the
dr avi ngs NGB VEMSREES (R SEPHa e puralbopt campenthigeras Joe hat
super sedi ngreghe generality of the broad I dentification of the invention
as defined by the clainms. 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 crossy mpbé %Bﬁberﬁéﬁleto\’ﬂéﬂﬂné‘ﬁeradé‘ééhbé rﬂl@e ﬁWéﬁhorﬁﬁFBféi‘tél‘gdétQﬂB 20
preferred enbodi nent of the invention; %ure 1S a plan V|ewof t he

cutti g chetarense gwgr@ccgmnanu@grdarawm@savhfclaﬂl siialenent eabodimentst ports on
h huck. | h
the chuc 35 \Fé?'ntt@h %e%ﬁédlﬁtg%‘ﬁ.tﬁ d{aq‘g?%ggrﬁﬂﬂeﬁﬂe ﬁgg%bgﬁﬂr}fg c% the

Inventlon |gure IS a Cross-sectiona VI ew o a cut uck of
t he prior ruttto behindecstook as GOpersedingphé gedersfityofrtheibdodshislentifigationt 102

with an el ' o provide conpliance for a
wor kpi ece, &%hgﬂwgéﬁ%& %Beiﬁ%{s@?@teicqéwtsl% to build up the vacuum required

for the cutting process. During cutting, the sawn packages 106 are hel d
on the 5C hlﬁrlefjtg)esc%tlo aCHng D°‘r5\%|tn'g§”

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.



provi ded by a high-fl ow vacuum source 108 of a cutting table 110 via a
“plurality of suction ports 112 and vacyum chanber 114 of thereRugse100. 4-
13FEB2006 Wth the above arrangenent, chaff areas from a workpi ece, which
are also referred to as edge scraps 116, are not being restrained at all
and wi | | b@ithviaerapvavarjangemsnt oohadl aeat|fiorofe watkpigng, minichcatet atsg pr ocess.

There is t sihil] e ; ; ele . e scraps
Wil ohit ASPERLIESS wle int b 8 o8l pERR geRees A S CAR T WE B e T ek

i s great erwashedudwaybealidbveetk o fhaoff dusegl tHeocuttihig process.nTheredisthogal ati on.
Figure 2 is a.cross-sectional side view qf cutting. ck .20 according to
the'" pr of eRe IR 3Rt e, o Biere b e plcated e sccap MICBE 30 Kee K Borrer 1 o
surf ace 10cuitfng blageqrblshawin)iuring eattihg! TheVwuikipigeeated B mAtis& biided CSP
substrate, to bL#i| up.the vacuum required for the cutting process. There
is an arradfedisedia INGRANGSPIEAYOT or med on the el astoneric surface 12
to coincide with the cutting lines of a dicing saw (not shown). The

wor kpi ece 13 should be arranged on the elastoneric surface 12 in such an
ori ent at i oTGUIaE i§ RCTPseactional sidendigwnefl 2 palting chyele 40 Igcering:topbed to t he

cutting | i;gl'ézeur d éﬁﬁoﬁeﬁ%ﬁ?ﬁe irﬁ@ﬂti&“.ggcrlﬂ)ni@'\’geg%rpéﬁ¥ﬁmerfém to the

el ast oneri ace. _ cutting, nponent or sawn pacﬁage 14 is
hel d oi® t hB2 ddwekvide coinpéiamgee fos e workpienes 18 usuchags @ CoPusuhssrate,cte provi ded

by a firstyhighs-f - f | N bl e viafirst
stcti on e e Yt RhaR £F g Sulna b "ShbAleaT Ak e
pref erred recbssisngdthattdre foimaéd oarthalastoradre safacpd228 aireidmolithal so
hel d by segond . suction ports 26 providing a suctiop force. This, second
suction fﬁlﬁgecw@nﬁ %esppgei%@ﬂg \ﬁ’@ &'ﬂt sb%‘@%d%ﬁc“f‘?r R'eﬁ%r"?ssr%"‘ill?ﬁ vacuum
I25 (rjrani fol ﬁréﬁg@g@ﬁuwhbﬁstwnmsuﬁaoehmmesuaﬂa% ‘Eilniemﬁﬁauunamei lfrielsd 28
eads secon i gh-fl ow yacuum source, 32. Al the suction ports 20, 26

are i 1% | PATESMAMPIREFEIREI FOTFRPORELPEDE | LI PE HermeRPlSCe rani 1 o1 d

and dicing saw to prevent damage to the elastomeric 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



22, 28 and vacuum sources 16, 32. The first vacuum source 16 and the
" second vacuum source 32 can be indepenf@lently and separat el y3 FEBt2006! ed so
.30 that the pressure neans relating to the first vacuum source 16 and
second vacuum source 32 can be selectively activated or deacti vat ed.

Furt her, a26 25 ln;ﬁfq@a@s aaj@nsed n%l?n%é)fimqmédh@ Fefighewt edgas afabgum
chamber %B&Pﬁgsq@‘ﬁ%g%%ggg Egﬁrarérbd%'i r for nore than one set

of first suc ports the same flrst vacuum source 16. The
second suction ports 5- 13 FEB 2006 26 are pref er ably arranged al ong or

adj acent t enipher f C en el e .edge

str aps 24 gggpq éc'gti(?ﬂ%?%g’reéf %el é@n%@%‘g&@w&z Hétlﬁcilti]ﬁ%tf]aﬁﬁac gck 10 of
Figure 2 |d;rlramjerm&tng‘ duction poets r20n @énemtheothiseke 10 ¢ sprgutate Ztﬁlji\cl;aﬁalon t he
chuck 10 to_ si ate in |V|du cofpaonen ckages, 14 epar at e
Chaff ar esCoRIRE, O, BACkARES, 1t (UL BoPAHS Tar ArPas Stiacent chFon port s
20 are arrpatske?esn Anplararw ofcmstr sgdtiondpirgs 20 hhae a&fahgé@qm apfaypackages

14 to b y. of second vacyum ports
36 e or SHERSBORRBENED Lo ATBNGOMERLCL RITPOa 4 D8 Sgh Jrom, et Buct | on

ports 20 t@oﬁ@é&é"ﬁb? Niplupality 6f mnal\@auumfpdrﬁ%e@lﬁ%rﬁeﬁfgaa%r%@{hea
wor kpi ece 13, refera le that there is a second suction port 26

adj acetf t@ﬁfﬁa@ﬁr %)QE gFéU@hthQﬁzi'fStl%'cw PRyt 20 f reineide with ﬂ‘ﬁétosé@ﬁh pi ece
of edge sc djacenpt %@% 15 The
oper at i ona@a{%e2 %%eég#gt%e oﬁ%?‘ﬁ}%‘%cggs IESI? ﬁm%ut ti ng E'Cclrllgugk 10

accordi ng $&con esqst:em Portef wmwtrtemach @aa&aga)nwm is belrrgmnwlalepl ece 13

is first alj ﬁ%‘?gaeﬁ' lo?%é% Q&a?rﬁtﬁ% sBYurdg vﬁ] aceﬁ? PR é qgone that

is known in ensure e cu |nes or saw
runs of theolBP substrate overlap with the recesses 33 of the chuck 10
whi ch fgovi de clearance for the blades during cutting.

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 cutting 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 sawn packages 14 and
edge scraps 24 are turned on such that the workpiece 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



2. The vacuum suction sources 16, 32 for the sawn packages 14 and edge

~ scraps 24 are turned on such that the.gorkpiece 13 is firnmyyrpgl2dognto 25
.the cutting chuck. The cutting process is started. 3. During cutting, the
edge scraps 24 and individual CSP 14 are separated fromthe base CSP
subst r at e \@cutime contrdd foe de ficst Macuumesouiee iGelsdleftf on ls’oythahltlte saenchuck by

20 and 26, Prseft OSSR B The, LRt Tor “pu o SBE SR A" T L

sawn packa\gmemawagl b;heleaeehgg meaaq scaimanty pwht;mg carid yleanjpar whtml but are
retai ned on the acuum forces. 5. The vacuum control for

10 by .
t he secondISNELME '%86??9@@ W'fmhlgﬁ\r/?b’ﬁpg RR&*SSsecond sucti on ports 26 which

ret ai n § heg edgeTHcvafurn?4ontrd mutmﬂksobécuuﬂileoﬁrcelﬁs EhetOffnahefiUM
control for the first vacuumsource 16 is left on so that the sawn

packages 1%hef K1esawn Packageyif @re FPeb%HWEQd%)tO he nexh Hapaing ROEBSSs 24 are
washed away by cl eansing nmeans, commonly cutting and cleaning water
generated in association with the cutti ng process. 5 6. The vacuum control
for the filtwoulddhusmbeoaprreciated thathbp described smpbodiment Pﬁéﬂ%\/ﬁ"packages

14 are 10 Akt 36 TdeuuPsatioh di7idlvidieal RoRBSASNts| {4 wbﬂgﬁé&@

appreci at e descri bed enbodi nent provides an arrangenent for

vacuur@Guctd ea vl asthevi ergd saappdienthe individuahoprpiooents oaesheld wel | as
el edgc 36PEfide oA biplassOTorRBTRIRER e ductof hrkon SRR

cutting chit sure rou e suction por Ich are
arranged |aretarealmdemlthymmneaiayputjasllmulaUuﬂSB’SPsmrtﬂm CSP sulistiateat e.  The
separ at ed | ned.on the uck

e_scr 4 are utti b
¥ angenan b eEtB Rids 2Faes A TriSrt Y, f fusih SBUEK 10V ERe " end o
the 15 cutdrrargepient & suctidneporzc26idurirgy theaduttingoprobesse daethecsrapsf tBé wi | | be
term nat ed nd the eqﬁe scr%% 2;14(¥\n Ik be aut omat al_w washed gway from
t he chirek ing process, the vacuun for holding the edge scraps WII e terminate:
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 andfor additions which
fall within the spirit and scope of the above description.

30



by cutting and cleaning water. In this way, the edge scraps 24 will not
hit the cutting blade(s) during cutting. 20 Thus using the3 FEB@806ENt Of
the invention described hereinbefore with reference to the acconpanying
drawi ngs, the chuck essentially restraids the edge scraps during a
cutting pro S,. The chuck thus inter alia holds the edge scraps as well
as the indi \Wﬁﬁ'a'fs cl%’l’?ﬁgriéznts to be separated during a cutting and
singul ati on process. 25 The invention described herein is susceptible to
vari ations, nodifications and/or additions other than those specifically
descri bed aqslréimt is to be understood that the invention includes all such
vari ati ons, | appanatunto simdltate ad givralap of Wo i Rl L e spirit
and scope of the above desclrm{ggti on.ﬁSO 1% F‘ggn%bongnﬁ wgﬁptﬂb&%%éﬁg is.
1. An apparwblulSpiéOeﬁh@iﬂg'oﬁaﬁa?eal;}lh@'dgﬁﬁréms88@9@%:;‘3 of a workpiece, the
rrsi

wor kpi ece having chaff areas, the apparatus co g: 5 a chuck to hold
the wor kpi ece, the Lo | i S pressure arrangenment to
restrain the chaff rg{éleé;té ’&@raeﬂgttgl ‘386‘%“{4?5@%&819“%"&“9%? t?’ﬁtapr%"r%'f? ar eas
from novi ng i nents _are being sipguiated, the chuck further

i ncl udi ng aaﬁgh%%gggfteogg#%'iﬁ%ﬁﬁ%ﬁ@ﬁ?aﬁ g'r?ﬁﬂydo'f‘ fee chuek imeraventthe he

wor kpi ece I the conponents are being singulated; 10 and a cl eansing
arr angenen%%i@éﬁ?%gﬁogﬁr@ﬂ‘ﬂvg Whie theycompongets amenbeing siigutatedh die t he

first pressyre arrangenent is deactivated and the second pressure
ar r angenent Suck furthek dacluding, a ssesondk pressurel dimaggement K aesid e
wor kpi ece including a plurality of

companents of the workpiece while the components are being singulated;

10 and
a cleansing arrangement operable to remove the chaff areas from the

chuck when the first pressure arrangement is deactivated and the second

pressure arrangement is activated.

15 2. A chuck for holding a workpiece, the workpiece including a plurality of
components to be singulated and chaff areas, the chuck comprising:
a workpiece receiving arrangement configured to receive the
workpiece;
chaff holding means operative to hold the chaff areas of the workpiece
20 directly on the chuck to restrain the chaff areas from moving while the
components are being singulated, and
respective first pressure means to hold the components and the chaff

holding means comprise second pressure means to hold the chaff areas.



conmponents to be singulated and chaff areas, the chuck conprising: a
wor kpi ece receiving arrangenent configured to receive the 13WEBJ006€;
chaff hol di ng neans operative to hold the chaff areas of the workpiece 20
directly on the chuck to restrain the chaff areas from noving while the
conponents are being singulated, and respective first pressure neans to
hol d the conponents and the chaff hol di ng neans conpri se second pressure
means to hold the chaff areas. 13 FEB 2006 8 3. A chuck according to claim
2, i ncl udi nty AredinekRqGeeEding dp\claig deinaluding aneans selectivelyia deastivate
pressure neans after the conponents have been singulated. 5 4. A chuck
accor di ng tthecfirst rar®l secondi preSsumeheresins fter dbe ocamporaetsr kaverdees
conprise a series of suction ports to provide a pressure force on the
chaff areasimgulategistrain the chaff areas from noving while the conponents
are being singulated. 10 5. A chuck according to claim4, wherein the
suctionsgports include respective suction ports associated with portions
of the chaff areas respectively |located adjacent to the conponents such
that the pgitj f . f a2 re. Sec . t o] nents are
si ngul at ed%l%%c&acé&ﬁ?('ﬁggéo?@?’ﬁgs?gcc "Qi% §&'@?§$ﬁe§5“§wﬁ§?§? t he
pressure faqr rises a.suction pressure force resulti fromthe
suction of rg%%n% ﬁgg‘%&ﬁea{ﬁ%"%%ﬁ?%'o LN ,t%mPHW%%Pr?FSPr%P%CE Ri cation
with air passages |leadijng, to a vacuum source. .

chaff-areas and restrain the chaff areas from moving while the components

are being singulated.

10
5. A chuck according to claim 4, wherein the suction ports include respective
suction ports associated with portions of the chaff areas respectively located
adjacent to the components such that the portions of the chaff areas are
secured when the components are singulated.

15
6. A chuck according to claim 4 or claim 5, wherein the pressure force
comprises a suction pressure force resulting from the suction of air through
the suction ports, which is in fluid communication with air passages leading
to a vacuum source.

20
7. A chuck according to claim 6, wherein the air passages extend over the

periphery of a group of the components to be singulated.



20 7. A chuck according to claim®6, wherein the air passages extend over

t he periphery of a group of the conponents to be singul at eqd3 ri® Yoo 2006 9
8. Apparatus for singulating conmponents from a workpi ece having a
plurality of the components, the apparafus conprising: a chuck according
to any one_of clains 3 to 7 and cl eansi ng nmeans, whereby upon activation
of the fir8t prRRIAISTLEAHSINGWAtINGacoMpRNEDts &om e werkbiesephavisgr a
nmeans, the 5 chaff areas are automatically renovable fromthe chuck. 9. A
chuck to hoplaralitywof e eomplaentsy thee pppamitis yowbprisimgp aneiick davobding to

singul ated and chaff areas, the chuck conprising: a chaff restraining

ar r angenentary ohessfr claifnd Betochahll aé@aing! nfésrs, Ywiiteby QipoReadtivatikn o
prevent the chaff areas from noving while the conponents are being

si ngul at ed, thehsEhiburfemlehRs %p%@&a@&%{*ﬁg&gih%ggug@j?gsdr'bﬁﬁéaﬁé,?ﬁéUf e

arrangenment to restrain the chatf areas, t er conpri'sing a

e bei hy Sy prespl Bty AR PERAPR Y K  her compr 1 <1 ng &

deactivation arrangenment to selectively deactivate the first and second
pressure arrangenents after the conponents have been singulated. 20 11.
The chuck of clajm9 or claim10, wherein the first pressure arrangenent
i ncl udes a %eri &t Huckdpthold @ woskniere hayingsa plwralityr efecomppaentsaionbe t he
chaff areas while the conponents are being singul ated.

singulated and chaff areas, the chuck comprising:

a chaff restraining arrangement to restrain the chaff areas directly on
10 the chuck to prevent the chaff areas from moving while the compoﬁents are
being singulated, the chaff restraining arrangement includes a first pressure
arrangement to restrain the chaff areas, the chuck further comprising a
second pressure arrangement to hold the components while the components
are being singulated.
15
10.  The chuck of claim 9, further comprising a deactivation arrangement
to selectively deactivate the first and second pressure arrangements after

the components have been singulated.

20 11, The chuck of claim 8 or claim 10, wherein the first pressure
arrangement includes a series of ports to provide a pressure force to restrain

the chaff areas while the components are being singulated.





