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1 - Supply mechani smfor the chuck of an integrated
circuit dicing device Field of the invention The
present invention relates to a sawing and sorting
system The system 5 interacts with, or—ihcludess—a

di ci ng machi ne which saws ("dices") a subst
many integrated circuits forflmed onto it to @&\‘M\\ \mm\ l“‘\“\
i ndividual integrated circuits. The inventi
rel ates to apparatus for use in such a sawing &fld%
sorting system Background of Invention 10
Cahwissiy ingsvdlainisna fol thieadhiuck of an mt@gaedEdiréiit §idaSdéige
formed sinmultaneously on a sem conductor substrate,
and the substrate is then diced to formi ndivi dual
integrated circuits. Apparatus is know for feeding
E@Qﬁi@%ﬁt—ﬂﬂo such a dicing machine, and for
‘'sorting the diced integrated circuits. 15 One type of
u [ [ 0
TR A S PRG BN b liie RISI ¥ pe gystem
intecantactith, Or yptlodes.ya slaﬂld@madhlhe wrkcdmwams("dm:ebal a substrate

rid arr. a s _i.n non-l eaded
wifl ST PR O D AR o [Py MR dajEarates
circQit&NTRE irerfibrofftHer reldiedBbMpplafRCRY- usENth dish R9sawing
of a substrate having a ball grld array on one of its

anglsartinesystesnt ypi cal ly performed with the surface of
the substrate carrying the balls facing upwards. It
S rma limted nunber of sorting
B%ch(gulfau uﬂimvgﬁ{'éﬁe singul ated integrated circuit units
to detect abnormal (faulty) units. This is perforned
usi n camara% under whi ch t he singul ated units pass.

Camentiopelly alyalinophingggratad sircuits aygdarmed mimyglivrequsly on a

seﬁﬁi%?ﬁaﬁé%r Ehﬂ@.ﬂ‘@cg ah8 tﬁé”shbg !at%rl th% n biRidSio #oﬂ'at?ﬁdlwdual
perforned on the basis of ﬁ units pro

lnfemmetdmroslaaeﬁ\psamﬁtw & bnovaridr ieledtngmmﬁ‘arahés imbtssich & dicing

machf%cet gndgfl or so Ol ﬁe Idflc:e% ﬁwf"egra’tedS cnlrcdu?tgt Ified

One type of integrated circuit which is becoming increasingly popular is one
having an array of multiple electrical contacts (typically solder balls, known as
a ball grid array packages, and pads in non-leaded packages, known as a
Quad Flatpack Non-Leaded (QFN) péckages) in an array on one of its major
faces. The dicing of a substrate having a ball grid array on one of its surfaces
is typically performed with the surface of the substrate carrying the balls
faéing upwards. It is known to perform a limited number of sorting operations
on the singulated integrated circuit units to detect abnormal (faulty) units. This
is performed using cameras under which the singulated units pass. The level
of sophistication of such technigues is presently limited. In particular, it tends
to be performed on the basis of a batch of units produced.from the same
substrate, and that batch of units is rejected as a whole if a fault is identified

(e.g. because it is discovered that the alignment of the substrate with the lines

cut by the dicing machine is not sufficiently accurate).
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(e.g. because it is discovered that the alignnent of
the substrate-with the lines cut by the dicing
machine is not sufficiently accurate). 2 During
this process, the units are handl ed by devices which
touch the integrated circuits at the edges of their
upper surfaces, at the margi ns which are outward of
the area of the upper surfaces?covered by the bal
grid array. 5 Contacting the circuits there reduces
the risk of damage being done to the array of balls.
However, this handling operation is a difficult one,
and is becomng increasingly nore difficult as the

Si [ ntegrated circuits falls and the margin
apgﬁﬂg ”t“%gﬁBé‘ﬁs’ § H“g% AR/ NaRdled iy, deacauwhihytoath tie

| ImvegThteacildigtsitese BHgL S L ' o provide a new
and usef ul Silhs;f} em forgsuggméllﬁgéeésu srhcﬁgegt rpargins which
o1& AWrER B e 2rEm afithe wppkesushoss tovareawydfied lngd array.

- by i i ncl udi | hani
Ot hun < LN BEFE FURRINE soRiet daoagrybeingitar fo the
1array bf balls. atgvesier, thiehamiY boSHaRbAYE g%?fgﬁu@gbst rat e

|

elive.rﬁdand chuck system for co- opef at Pf. gndis

of g eCHEASabiiBosy Sl ac iy of o skaiold et o
novi ng t\r%gglchucllin sg%tt;)%ﬂénd 5& inkS¢ i rst |ocation

and a second |ocation; and a lifting assenbly for

g@ﬁ anti ?III Z simyl taneously (i) depositing a first
ven st of said chuck sections when
the first chuck section is in the first |location, and
(THe praderki ' nits of a previousl
di ce%l sugisqtn?g?gg? r%gﬁnggg géoglgdn ad}ev‘éénfiﬁiéeé-ﬁwﬁtegé%qnwlying
iiestrates toer dicihgcmackingection is in the second
| ocation; the chuck table and drive nechani sm bei ng
operable (i) to co-operate with the dicing nmachine to

dii frether aiths te pEdyi j i s tion.at th
TLret s Tonat provigs e bid aseRl Cidn 8B TE Incbiiss an

fechanisrB dehaurRiviagiiriggrated circuits to the dicing machine.

In a first aspect, the invention provides a substrate delivery and chuck system
for co-operation with a dicing machine, the system including a chuck table
having two chuck sections; a drive mechanism for moving the chuck sections
between a first location and a second location; and a lifting assembiy for
substantially simultaneously (i) depositing a first substrate onto a first of said
chuck sections when the first chuck section is in the first location, and (i)
picking up singulated units of a previously diced substrate from a second of
the chuck sections when the second chuck section is in the second location;
the chuck table and drive mechanism being dperable (i) to co-operate with the
dicing machine to dice a substrate placed in a said chuck section at the first

location, and (ii) to move that chuck section to the second location.
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3 In a second aspect, the invention provides a system
for dicing integrated circuits to form singul ated
units, the systemincluding a dicing machine; a chuck
tabl e having two chuck sections; a drive nechanismfor
novi ng the chuck sections between a first |ocation
and a second |location; and a |ifting 5 assenbly for
substantial ly sinultaneously (‘7’) depositing a first
substrate onto a first of said chuck sections when
the first chuck section is in the first |ocation, and
(i Ik% $i cking up singulated units of a previously diced
dosssecand ‘F$Rﬁﬁtathes@‘(;&m@ncxﬁrd\,htms:hwkteﬁepdrloq)@ﬁ%w%ﬁrated

_ iongsravhdes Ririd

(R uRe 10 Rt BHESIEF LR b2 Svsemaneluding: mgicmesmianiine: -

Intiuel tabledpmiaphen thudk sl heBhatsth {7 2,53l ¢
an

chucE segti OE at the first location, PHECYIRg the
HICK SSetpnDReMEam fiss dogatiaroaat iasecond I6cAtin: @nd a lifting

i o pravi des .a, et hod of singulatin
fﬁg&;&&%%ﬁﬂﬁ'? iyl Al deResttisapdtrebeussirate onto a
{ ibdhiicicbectiong viegrogid i i st 15 substrate ..

n a( huck tabl e :{;ga fi rsté T'Z%ﬁiugﬁ?ééfb%ﬁtlﬁﬁﬁegnrsa{ |ocation,
3‘. g ngﬁ‘gm R SINGULRIRS Upie Of i Brevinusét diabe subsa® from a
decyrd 0P ' ck table to nove

EHERBh R §&tféﬂ¥%vﬁéheﬂ‘%] gﬁaom Efé'f(f'%%ﬁd

t he
di ced flﬂ{ stmsukbétb{ﬂz:l\te to a sec I9Rds in the second
Qaican thexthyck tebteydrize eveshanicin and gl l.eed
fogéabléqg%ﬂ%eaé E)rtg&t e c ucrll<l ta%l eg}aetmw?ﬁghy%g%%bg
|'0cat1 on: -and %P SHIH RN Y 8 sic ehackssantionatehefirstiecation
ahdadk rhale that 28usk sé&?or“o"t?{e LoCad @gaﬁ Jhe term
sly

"substantially sinmultaneou IS u M mean on a
time scale nmuch shorter than that on which the

Id Gty . 3 t he operation in which
b o RaC Y rBhS BRoyiiCeehaster nasipbne ibgrates

efcyihgnite fom2a Withinstubstrald Y¥hsi Si¥ s, Lehat
Dt elease of on substrr at e ogcrﬂ%ltlshba\r/?\n&?ﬂl&'hgf cOosliigsa first
%or TP &ﬁa%ﬁﬁe@e 8ha fslclemajion operating aedieingwhiétine to
tilce theifirgid |55 Aki€a R .up., Alternatively, in
the case thﬁ%ﬁ%{msﬁ&gasta E'g Eh %ﬁ@g@'ﬁﬁg@l'ﬂ?@ﬂ%W@@ﬁa@b to

Vg thedlierd firsé substrate tar seduynd Wation, aﬁd”@uﬁ&éﬁ?ial{y.
e vine

@) by :si.mul t aneousl y" may inply that t |
alm{?%r%rs@)h(ll)tm%kmg upatpue d‘flcecy first substrate from the chuck table at
the second location: and (i) depositing a second substrate on the chuck table
at the first location.

The term "substantially simultaneously"” is used to mean on a time scale much
shorter than that on which the lifting assembly performs the operation in which
substrates are picked up and deposited. One possible of the term
"substantially simultaneously" is that the release of one substrate occurs
within 2 seconds (or more preferably one second) of the time at which the
singulated units are picked up. Alternatively, in the case that the substrate and
singulated units are retained on the lifter unit by suction, the term

"substantially simultaneously" may imply that the time during which the
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rising overlaps with the tinme during which the
suction applied to the singulated is falling.
Typically, the chuck table may conprise two sections:
a first section for 5 receiving a substrate to be

si ngul ated, and a second section from which the
singul ated units can be renoveg. The chuck table is
preferably rotatable to bring the first section into
the position of the second section. Preferably the
lifting assenbly includes a frane |ifting nenber

R Brek oo ains B T Ting AR P& S Olibais iy the tme
sduning whisth tuelgm.om@)pméarﬁ@ thé fstdgnu%tgsf??ﬁenn d net

l[ifting menber nove together in~at | east
direction in the plane of the chuck table, but

| e t he dj t
P e, BAol PARSRPmBR RS s5Pivrs Sistreetn e
Tﬂeeelvurfg a rsgba’sa’mﬁml bye bmgaptedbhrd bacdenaardtids ﬁ‘EJ?'ﬁ Yhich the
4< ile carr)f_lngasubstrateln
f%‘%?ﬂ@afl‘% &'”'ﬁgc% £i'6MoVvEAd Theupsickiablgl is preferably rotatable to
the first
Sl ﬂ‘@nfﬁ@t1§éé’tldrplnf’@ﬁ%t5g%?1ﬁ8ﬁ of &’r?eg r%#%c{/%e?t e rrs

sect1on of the chuc and
singulated units fromthe second section of the chuck

b| | f | ud d
PR AL (o G SopaDa RS e Eieareneisber boving
ertait% f@hbé‘d%nt'lﬁ@aesuﬁtrzﬁ@séﬁd %mé?glm)r&?m%m%trﬁ%lqg‘ F\r?émace for

lifting menber and net Tifting me
des8iviIg/singpiated beis .t Hee fraoukiiftihgthembenand et ﬂﬁiiﬁlg mtember

I ui de. el enent kes the form of

89S 10981 in AR Firs e reuigie ok tha ehesh Bble, but
tmbéerablyearéonﬁepén@erft@ﬁ@@éble% tHOHire SisH vitdb I&‘ﬁd Jway from
&hOj ection.. The |lifting assenbly conprises at |ea

&Af dbe PBHC'&F%P*%nEh%JIﬂmr%ssearmdvnm pperabie tchéescand
fdrﬁfﬁhé 'chhbl(‘@éﬂ'f@r\mﬁire @aﬂﬂnﬁ‘f% édgsttﬂaﬁg n@ﬂbfg%ramm F%gtlon and

rougt Into communication Wt

twt@éarﬁlailt/@lra ubaceously todeposititigh sgbdthee SHBS il 8ection of the

r S ulated units ai nst the respective
c‘% taEEz anc5 chremove the smgu%%ed units from the gecond section of the

chuck table.

The lifting assembly may include gunde elements which cooperate with gunoe
‘elements prowded on the chuck table for positioning the both the frame lifting
member and net Ilﬁlng member as the lifting assembly approaches the chuck
table. In one form, at least one of these guide elements takes the form of a

projection, and at least one of the guide elements takes the form of a recess

for receiving the projection.

The lifting assembly comprises at least one vacuum source and one or more
apertures in the frame lifting member and net lifting member which can be

brought into communication with the vacuum source, to generate a suction for
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surfaces of the frame lifting nmenber and net lifting

menber. The lifting assenbly may be configured to

operate with substrates which 5 include nultiple

panel s, each conposed of a plurality of integrated
circuits to be singulated. The integrated circuits
are preferably of the type having an array of
el ectrical contacts, such as adSball-grid array or
array of pads. Preferably, the substrate is diced at
a time when the array of electrical contacts is
faci ngg;ﬂomt;;lis the chuck table. 10 The lifter assenbly
pIdES}"é@ gupsiteds ama/ar theafingiataddi |t| on
gftb lifts.a first %ubstra@% ﬁ%%ggéﬁ ?%‘Hl"g
i n fch eJ@ﬁB@ Iiftihg: memherand @Iﬂéﬁmgatrtemhs\ef pi cks up
the singulated units froma previously diced second
and a deposit position in which it deposits the

?h@ iftigerssembly maysberehagatddyto drrirueegith E%bgﬂék% whlch

03|t osition the lifting asse
rr'@?)le@ t glt'h)uhp %’ﬁ F%”@P&S@é’f Brilukdlighot llmaagrated CerUItS to

shmgmigaﬂla&dd UThé thtagted
i ncl udgga St gﬁgﬁnﬁaﬁ ferl%hg' feﬁ%)ﬁgtM é&'”g an
OE\EECQI%‘ eeniagts, @Uéh ST bail‘rgnacatrragnor Qﬁ5¥ ?f pads
cpb S|n ul ated units are
su%*%ﬁwft iﬁﬁgﬁP?ﬁ#ﬁSWcﬁ% 2 gienghan the.paay of electrical
Fzrczﬂt@mtam ;aCImmtdWmdelthé%(lgkfﬁé@S? the net lifting

menber is inserted into a cleaning position in which
singul ated units |located on the net lifting nenber

e [RamRntiy Rl Mt iRt oBkneliaMocs firs posiice. in

2shiph etfléisaaaﬁgst subetrhtef thess cnﬁaembhé/.mmchqt aééé‘é]mgﬁgﬁ fipst
rgq%%trjagb |unc{J i a i teflrst position | It
I"ects t 23 hr?s?F‘ plated, upissfremoa ppe drusktdicddsecond

almntx;lanﬂabdj ¢gm Gdh filrst s trate
and pi cks ﬁ) th%%s:l ngHjI‘ gﬁ(;bglOE§H%l é'gethgnisi'%g‘ﬂ?gqﬂsw%? y

di ced second unit, and a deposit position in which it
i i i.n ted units. _
805 beidlh G gdiunl g fhe deposit position the lifting

-assembly moves through one or more stages in which the singulated units are

- treated (e.g. cleaned). These stages may include a stage in which the

singulated units are subjected to a brushing action, and a cleaning stage in

which the singulated units are subject to a cleaning action using a fluid.

| Preferably, in the cleaning stage the net lifting member is inserted into a

cleaning position in which singulated units located on the net litting member

are cleaned using the fluid. Preferably at this stage the frame lifting member is
not exposed to the fiuid.

Preferably, the lifter assembly may be arranged to move in a loop ihCIuding a
first position in which it collects a first substrate, a position proximate the
chuck table in which it deposits the first substrate and picks up the singulated

units from a previously diced second unit, and a deposit position in which it
deposits the singulated units.
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6 In a preferred enbodi nent the system may i ncl ude
one or nore treatnent units for treating the
singulated units. In a nore preferred enbodi nent, one
of said treatnment units may be a brushing unit. 5 In
a still further preferred enbodi nent, one of said
treatnment units may be a fluid cleaning unit, which
cleans the singulated units whén a portion of the
lifter assenbly supporting the singulated units is
| ocated in a cleaning location. 10 In a preferred
enbodi nent, the integrated circuit units may include
an array of electric contacts which face away from
pe crb k tablg %urln the dicing operation. 15 1In a
£ oL PR SE’EQ&”‘ RdEen ey §Y$iﬁnpnmwdemda m&b@tmgteetreatment

d@hltg/wryre@ 0 eration with a

di ci ng mcﬁﬁ%gﬂé%ﬁg sys{jgﬁ'ﬁfsniﬁ' a&m%& Pr&*%mfbﬁmbamr@ent one of

heAUfl i atment otk mexydid amsushindringe mechani sm f or |

nmovi ng the chuck sections between a first |ocation

and a second |location; and a lifting assenbly for

sinbes s@hfurtder Yyrsfefelt ( Qsi .t | a first

sHbstrate o o EaRIgh b FRZRL A by e o

tiHd £lga0ing HotkwRish toleans thei singbiatdd Usits Wﬁéﬁta'[?’cﬂt n%‘?ghn

(”ﬂbe)ra@sgmb Srh @&ated nlts of a previous 8| ced ~
SErate Ly SHROTINE Nin §iNgHIAtee s dx lasstad mnasckdaamg

tiheattmcond chuck section is in the second |ocation;

t he chuck table and.drive nechani sm bei ng operabl e (i )

to co- operate with the dicing machine to dice the

flh IShredaips on.the first 25 chuck section

at t%e %britéﬁfb%ﬁhggﬁqhea%egﬁt?dtCHCH’(tJ\‘ﬂélt$ A@yfinckide an array of

amwcmotammﬂ faee RHOMEM
ect . the invention provides a sﬁu%g(&?b%oﬁg{”n@e&%q'c'ng
66%“? 'ng a set of integrated circuit units, the

deV| ce conprising a support frane, said frame 30

hav:ofng n array of recesses; a soft material insert,
Fdruah@aspert the inventioherovides a substrate delivery and chuck

system for co-operation with a dicing machine, the system including:
a chuck table having two chuck sections; a drive mechanism for moving

the chuck sections between a first location and a second location; and a lifting

-assembly for substantially simultaneously (i) depositing a first substrate onto a

first of said chuck sections when the first chuck section is in the first location,
and (ii) picking up singulated units of a previously diced substrate from a
second of the chuck sections when the second chuck section is in the second
location; the chuck table and drive mechanism being operable (i) to co-
operate with the dicing machine to dice the first substrate placed on the first

chuck section at the first location, and (ii) to move the first chuck section to the

. second location.

In a fifth aspect, the invention provides a support device for supporting a set
of lntegrated circuit units, the device comprising a support frame, said frame

having an array of recesses; a soft material insert, adapted to fit within the
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7 support frame, said insert having an array of
apertures placed so as to correspond with the
recesses of the franme when said insert is fit within
said frame; a vacuum neans in comuni cation with each
of said recesses and apertures; wherein each unit of
the set corresponds to an aperture of the 5 insert and
is held in place by the vacuum7 In a preferred

enbodi nent, the substrate may conprise one or nore

di screet panels, whereby each panel conprises a
plurality of said units ready to be diced and
sispgpbetfEimbysdib ehsarsh ) according to
the invention 10 is adﬁé@%é’ﬁg&{%fxﬁéééﬁlgﬁsﬂﬂﬁch%ﬁ as to
h&YRPSRY ¥l thedresssesrofftoe fearmelneanadfd induh igmt)'mmhm said
| Fafdd; o (BYLNE Mesidndl g panel . The system may enbrace

bot hrtai bat ch process HRXFation it pagheohresid mavesses and
sépertaleg)avterain exthurdoet k&1 JPRR its or

aﬁf?r gg;i n@“ﬁ& a continuous prég%ess gérfgkmoyg? ﬁ‘@eg*yg% ghthe
pf €LY Iheldjin placeduribe vaatiunhus reduci ng t he

residence tinme of the substrate within the 15 system
The system may be applicable to a range package si zes,

f otnPreferradaembsdinnt, BN UbREIAS Wefal the .
| grgest %éai | abl gacliages of 15%%&%?@‘3(%%&@wgtdlscreet
restriel’ ﬁeebys%%%b YC CRENMHRSM phmalityof Baidulrts ready to be

- adiaéﬂ@idesingglawﬁﬁy%%%@%mﬁé%ﬁg ual |y suited to

the systemof the pres @CcEerding e thednvention
b'é aREmiakie At Hes mr|s;z:baVatdsamﬁn%Isevéra¢ Pgﬁg;@r&%r a substrate
uae a !

i system may further inc :
gg@%ﬁa{[{ﬁ{r%”’ %‘2& b(%a 5}5@% Bé’ﬂ?lf- r b systeohmeal enaliaee b3h & batch
sepaest WherdBy bGRib t receive a o
substrat e (;f ?yrmny ggﬁteeﬁgagng, bs:eglggglw % eggh containing many
pt B et ePRR RN Rilighe cOBN Yruseb wckes benerab e frRds 41 é{l@%esses 3

e

odi ' (G epar at e the predetermn
nu?ggﬁag}gl %gﬁgﬁggkédo%%g\%oqu Hae @Uﬁpﬁ tha substrate within the

rfYSterpr ef erred enbodi ment, the separating device may
have an optical identification system whereby the
systemidentifies when the predeterm ned 30 nunber of

ﬁ[&r&ek%tbﬁym@@%@aggbwg&p&gEE&Q of the separatin

dQegli oo age sizes, from the smallest of
N package design 1x1 to the largest available packages of 15x15. This

should not restrict the scope of the invention for future available packages
which may be equally suited to the system of the present invention, but are
yet to be made commercially available.

In a preferred embodiment, the system may further include a separating
device upstream from the chuck table. Said separating device may be
adapted to receive a substrate of many paneis and, based upon' a
predetermined number of panels to be entered into the chuck table for dicing,

separate the predetermined number of panels from the original substrate

In a more preferred embodiment, the separating device may have an optical
identification system, whereby the system identifies when the predetermined

number of paneis have passed a cutting portion of the separating device
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8 which controls the systemto receive the

information fromthe identification system and

instruct the cutter to cut the original substrate,

thus create a new substrate having the predetern ned
nunber of panels. Said predeterm ned nunber may be
anywhere from one upwards and may be a function of the

5 size of the chuck table or o&her physical

paraneters. Alternatively, the nunber may be

i nfl uenced by the econom cs of the nunbers of units

per hour ‘that are required. In an preferred

ewbigh cBHito | IMMRY LAt

o Do ey ko RS e Tbauth Wb RERfeion
dﬂé&@ﬁb@ncbmﬁh@btj@scut’terhandk thegoriginal suwdttpe, MuBReEal s new

anc CIOK a i ven vacuun1arrangenent
ﬁ”%t%t hg(”” rPu é‘i*r%‘f”e&aﬁ er Oheappisat@rid edetermined

anambabh@y&l&:hhmhéé(@ Fome upfafls RAG Irr‘ué‘y%é A Mﬁg’non of the

during the cutting action. In any even
ntifBE Ut ChipiniaPs augthee Phisisabpalsirestan s\uerrrmwe@sehe

t tivit 15 particularly
| RBP o mibRAoCs by LAY cBBhpeler the naﬁné@fss%fturu@tper hour
i $at acrireqeiredFor a system adapted for use with a

smal | er nunber of panels such as a single panel, the
cost of converting an existing arrangenent is reduced

amdan b@é#&@re%t?%cﬁ%\ﬁ?mﬁ'e? til% Eutg%yﬂ% rﬂ?g%ﬁ 3 figgie panel or at

econom cal [y viable in or
s‘¢§§bmsn‘laﬂrnmnb@mﬁ paneis, there rey 0 dIMIAECadthtayYSd fhandiing

e nuou cess. by processing a snaller
{E#bsz{'&i%r r@‘é ?Ph’é‘St‘iﬁ%/? : TR BIVES vemuayerrangement,
stimeudrilaife if.a .

s o PRSI predih i 31Akbs, siidh which may

cuttlng m st ake occurs as a
e%ﬁf PatkElRruse dusingethe) auiiny edtion.t rn anysepemelsnvanbk nbmber of

invo g@?%%aﬁg%iﬁlya?}ge%q mclr%%élef ?\'t‘"i"ng OEme!ﬁ/P@legg &ctivity,

neabiodiaflpin dilafio ts tHespaekRpngd QizeRrafds %{EF’[ t&ds re unreCF.
singulated units, conprising the steps o oadi ng REL

30 substrates to a rail system delivering said

SEBSH bR ¥hapteBSof B5L withSt SMi8r Aufiber of panels such as a

single panel, the cost of converting an existing arrangement is reduced and
therefore a conversion kit may become economically viable in order to
maintain the system.

For a continuous process or where the system emulates a continuous process
by processing a smaller number of panels at one time, may minimize wastage
should a cutting mistake occur. For instance. if a cutting mistake occurs as a
result of a one-off event, then the losses involved with one panel will be less

than if a substrate of many panels were involved.

in a sixth aspect, the invention provides a method for dicing substrates to
produce sorted singulated units, comprising the steps of loading said

substrates to a rail system; delivering said substrates via the rail system to a
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chuck table arrangenent for dicing said substrates;
dicing said substrates to produce singulated units
held within a predeterm ned spatial arrangenent;
flipping said substrates whil st maintaining the
predeterm ned spatial arrangenent; delivering the
singul ated units to a net block assenbly to 5 separate
and control individual units, @and: sorting and
categorizing the individual units so as to separate
them by efficacy. Therefore, the invention provides a
conpl ete systemto receive a strip of integrated

1L 6o : sorted
o i Al ke Sido Tt SROMLS Ak el qubstrates to

rejodate smguTaiedsysﬂsdmldwtmre agprbdeisethived Bpatial airtingahyent:
ternatiVv wi thin a nodul ar

vi ce, (5 al te Eﬁ
CORRINP AT SHPstiRteR W igRRinigg Ahe redpiernbegsnatial
d@réﬂ@rﬁeﬁ?@@ﬁver’nﬁb thePERE B ES uﬁﬁ@%jb;%? c%af %éte(l“ﬁtg]l

step may further include’loading the es
ssqpaiate amq/cgmtr@!hudklldmmU@ﬁsl amatmmm ahdaratsgoriyass thrg

he. Kk bl I d '
F Raih 38 &5 AR PR EX SHEeeh t ne Subutr at g

using the cutting neans, and maintaining the relative
position of the singul ated units within the

pT*é%I@f@’lenfh?e'@V%B@n @ITO\ﬂfie%\ﬁg@mWBte systemsiooredeive & strip of
PSRRI bl 2o AT e Sl sblylareg,upits reay

Sfs tus B r@vcg‘hlnfgl mtéjlécﬂldiﬂ ITuenspdeRYmblde él%'bbﬁlé@%lthm a
Hour (UPH) rate, enbodinments ich asSist in

i Weitaryslavise: Re altemativelbewhis @mcfdtth%{rﬁonﬁdmhoag\tvltbwch step
t%@n%&&q tr%{_u h'ghaléhvetr)h temfor this enbodi nent,
the dicing s %

tion may’include a plurality of chuck
tabI es, and so 25 be able to accept a plurality of

rt. f d enbodi t th
ol 2 RirehBa BrpnantIhe Ciing Steb By uBEp IR Cadng the

| §%§tré&8§t&ﬁ%ﬁra‘hﬂbbﬁchﬁ& tabfesAoPRe® & ﬁfa@fé,%ss ng the chuck
nbodi nent, each track nmay support a plurali'ty St
ijnﬁzs a[oag|@sd tracks passed respective cutting means, singulating units
from the substrates using the cutting means, and maintaining the relative
position of the singulated units within the predetermined spatial arrangement

corresponding to their position within the substrate prior to singuiation.

With the commercial success of such systems significantly influenced by the
Units per Hour (UPH) rate, embodiments which assist in the increasing the
UPH have a significant advantage over the prior art. Thus, the system for this
embodiment, the dicing station may include a piurality of chuck tables, and so

be able to accept a plurality of strips.

In a further preferred embodiment the system may have a plurality of tracks,

each supporting at least one chuck table.
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In a further enbodi ment, individual chuck tables may

undergo the | oading, 5 passing, singulating and

mai ntai ning steps in a staggered sequence so as to

m nim se delay tinme between these steps. Further

i ncreasing the UPH, this enbodi nent provides a
staggered process 10 In a preferred enbodi nent, the
singul ated units delivered to tthe net block assenbly
are placed upon at |east one net block. Aternatively,
there may be a plurality of net blocks. In a nore

p e;gﬁéég?egbag;nent,kgach net bl ock may be | ocated on
a referied embadinent, eachataokahny

S t and transport a plurality ofyﬁgﬁﬁgvggﬂé&ﬂﬁﬁﬁgchuck
stiIT further enbodi nrent the step of sorting and
categori zing includes determ ning whether each

S| ngglé@% ed uBi t falls within the category of 20

et ¥ SYHIS RMPREimasts ndividurishock whiit b eay BRISGBAHE A&ding
hdsi j re-warking. . ln a seventh aspect the ’

o g R 2B e iporyBedin: riipaarset segusnea so as to

prgtmize delaydins begubeart Bsenitbgs Conprising cassettes
for loading said substrates to a rail system the
rail system being in conmmunication with a 25 chuck

tRlrteerah RASHE M i ¢ .abl e arrangenent
adapt ed E:o di ceﬂ%hgﬁﬁsﬁé?@%@merﬁt?r%‘{'%ﬁétaﬂgaﬂﬁﬁtmocess

held within a predeterm ned spatial arrangenent; a
fili rr flipping said substrates whil st
&Qiag‘?ge{f%{rﬁ‘é efmopﬁme%a dbe singidatedpenitsadelimerangemenist Hock

sl g lara pRiE| r optrol
i ndievi dﬁalr. uni ts%&gg%ﬁsg&s%ﬁ§P§ggQﬁg' %é?@@ﬁ\/?lﬂ thgre may be
[FeRlyEality of sephlogksng 30 the singulated units by

efficacy. 11 1In a preferred enbodi nent the chuck
tabl e arrangenent may include a plurality of chuck

sl eer@preferelistbedifenp adsth [ e utting

rre%ns Lor Si n%,y ating the uni bgte?lﬁg‘?nﬁiai:}'gb%fg&?f?%i’@sa,”
IRUVIRYRYRGK rEsTBativaly seank track maygsuppd hdtraMSport a pluralit
ekt bjekef the singulated units within the y
predeterm ned spatial arrangenent corresponding to

their position within the.

In a still further embodiment the step of sorting and categorizing includes
determining whether each singulated unit falls within the category of
efficacious, non-efficacious or whether the singulated unit requires re-working.
In a seventh aspect the invention provides a system for dicing substrates to
produce sorted singulated units, comprising cassettes for loading said
substrates to a rail system, the rail system being in communication with a
chuck table arrangement: said chuck table arrangement adapted to dice the
substrates into singulated units held within a predetermined spatial
arrangement; a flipper for flipping said substrates whilst maintaining the
predetermined spatial arrangement: a net block assembly to separate and

control individual units, and: a sorting and categorizing means for separating
the singulated units by efficacy.



substrate prior to singulation. In a further preferred
enbodi nent each chuck table nay be located on a 10
respective track for novenent of the chuck table, and
consequently the substrate, independently fromthe

ot her chuck tables. In a nore preferred enbodi nent the
chuck tabl e arrangenent may be adapted to permt the
| oadi ng of a substrate on one gﬂuck table as an 15

i ndependent function fromcutting of a substrate on
anot her chuck table. In a preferred enbodi nent at

| east two chuck tables may be | ocated on the
respective track for novenent of the chuck tables, and
consequently the substrate, independently fromthe

otjher L referred enbodi nent,

e e B e e e R B sEA P ey e e =

t Idurablyddirahuok tablestonatoashieh dfagoadied GRSSUBMAEN UG liting means
t:;r\bl es aégngghi ndeg ndent function from cutting of

dpstiray ¢ NBIt3 Heh e subsikates agnesoldity meaasrfor e
B A H . 1 a .' | d
PreAitdifidg AR 24T hoskiBh dﬂhfe%&ﬂ%@?ﬂﬁﬂ%&@ﬁ éilgjejee .

any one of a conbination of

c predsigroindg spigiat atrahgegmehih carespbhdingrth MGsir BESHSH MAthin the
egggggn%ntr. | ade L@uétl ng may include the use of at

3 41° Y 'GP HAUYE [ocated on a single spind e 12

In a further enbodi ment, the cutting neans may incl ude

a plurality of spindles, each having a gang bl ade of
min & fprteep peafered @mbortimeas eaghtdneick aaie ofaybeiieated on a

t rates. 5 In a still further preferred
err’lrg?ﬁaéugﬁr@ﬁtt?aci‘tfof BRENER <« i ghuciigblBeand soasequantly the
vvisubsﬁafee,‘&ﬂféﬁén‘d%_nﬂx%ha t & é?%th!u\éslt%?legach track may

have associated with it a pluralit Spi ndl es,
possessing at | east one bl ade per spindle, or possibly

an a more preferred embodiment the chuck table arrangement may be
adapted to permit the loading of a substrate on one chuck table as an

independent function from cutting of a substrate on another chuck table.

In a preferred embodiment at least two chuck tables may be located on the
respective track for movement of the chuck tables, and consequently the

substrate, independently from the other chuck tables.

in @ more preferred embodiment, the chuck table arrangement may be
adapted to permit the loading of substrates on the at ieast two chuck tables as

an independent function from cutting of substrates on the another chuck
tables.

In a more preferred embodiment, the cutting means may include any one or a

combination of laser cutting, water jet cutting or blade cutting.

In a stili further preferred embodiment, blade cutting may inciude the use of at

least one gang biade located on a single spindie
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plurality of blades in a gang bl ade arrangenent. 10
Brief Description of The Figures Preferred features of
the invention will now be described, for the sake of
15 illustration only, wth reference to the foll ow ng
figures in which: Fig. 1(a) is a top view of an
integrated circuit sawing and sorting system
according to a first enbodi nent of the invention; Fig.
1(b) is a side view of a parti2of the enbodi ment of
Fig. 1 looking in the direction Y shown in Fig. 1; 20
Fig. 2, which is conposed of Figs. 2(a) to 2(c), shows
a | oader assenbly of the enbodinent of Fig. 1; Fig. 3
whi ch i's conposed of Figs. 3(a) to 3(c), shows a inlet
rail assenbly of the enbodinment of Fig. 1; Fig. 4,
whiacfrther emivpdseenthd-cgiing4(eg nsamay4tbludeshpivsalidy of spmdlns
section. of the i nc
Bach etk eapeaaes 5 T bilsegoindap o dhe Falart dicing of
Lﬂﬂéguggtrétlag enbodi ment of Fig. 1; Fig. 6 is a second
view of the cleaner unit of the enbodi nent of Fig. 1;
Flg 7, which is conposed of Figs. 7(a) to 7(c). shows

i@ §att Ilfﬂghemgegﬂrrg Sﬁe%@g&t &t?ﬁsg‘go%%g?npgﬁakeomg{ P% asls;ociated
WﬂWﬁ r@spadtivBeafacky Wltbrrﬁﬁtlvetyh %a@ﬁ’@:@@kn‘ﬁa? halve Fsgocihted with it a
9, which is conposed of Figs. 9(a) to 9(c), shows

Fi g.
- aaiuwaﬂtkofmmdieas@@ﬁﬂsw@f attlﬁaste?ﬁ@obmad@mercﬁplmlg orjpossibly a

Lot BT 11 SHABREY Rarbb R o0l nent of Fio,

1; Fig. 11, which is corrposed of Figs. 11(a) to 11(c),

shows a lifter assenbly of the enbodinent of Fig. 1;

Brief Description of The Figures

Preferred features of the invention will now be described, for the sake of
illustration only, with reference to the following figures in which:

Fig. 1(a) is a top view of an integrated circuit sawing and sorting
system according to a first embodiment of the invention;

Fig. 1(b) is a side view of a part of the em-bodiment of Fig. 1 looking in
the direction Y shown in Fig. 1;

Fig. 2, which is composed of Figs. 2(a) to 2(c), shows a loader
assembly of the embodiment of Fig. 1;

Fig. 3 which is composed of Figs. 3(a) to 3(c), shows a inlet rail
assembly of the embodiment of Fig. 1;

Fig. 4, which is composed of Figs. 4(a) and 4(b), shows a section of the
embodiment of Fig. 1 including a twin chuck table;

Fig. 5 is a first view of a cleaner unit of the embodiment of Fig. 1;

Fig. 6 is a second view of the cleaner unit of the embodiment of Fig. 1;

Fig. 7, which is compesed of Figs. 7(a) to 7(c), shows a heating block

assembly of the embodiment of Fig. 1;
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Fig. 12, which is conposed of Figs. 12(a) to 12(c),

.S

hows a tray lifter 10 assenbly of the enbodi nent of

Fig. 1; Fig. 13 is atop viewof the tray lLifter
assenbly of Fig. 12, and a normal tray stacking
assenbly, an abnormal tray stacking assenbly and a

\%
c
1

acant tray stacking assenbly;~.Fig. 14, which is
onposed of Figs. 14(a) and 14(1?)), shows the normal
5 tray stacking assenbly and abnormal tray stacking

assenbly of Fig. 13; and Fig. 15 shows the vacant

t
Vv
e

ray s jng.assenbly of Fig. 13. Fig 16(a) is a plan
i ew -oﬁé;l%pé'ﬁgi?h b C%’Fﬁ@ﬁ?%ﬁ’é%'%i&@} 1B @) 181dys adliprer unit of
tiey atribodiraest dfonigl 1vi ew of the support device

according to another enbodi nent of the present

i

s
Vv
e
Vv
s

P
P

nvent iFéh; S, 20iEh & aBEPsed od Fgs. (k) 14 Q(W),%hhdvl?@an idie unit

- ' | 6 . Fig 17 is a schenatic

?Eé’v@@ I@%Q%}r@%(ﬁg%@i@f E_ig'a ?cg_rdi ng to a further

nbodi MMt iwHideispeeaested 1Y ERd. %'éaﬁogi (i@ f %\iﬁ%\gs 0Ret block

iew of an integrated circuit saw ng ‘and
Fseemrlvidhe @mediment piiFidvet; enbodi ment of the

acess Sichortiatis Smpased Ko 3 fale Ve Frowce ifer

Fagser20lyi of thefdnavodihmint opFich process according to a

f
i

f
Detail e

s
c
e
i

urther.. enodi nent of the present invention;, Fig. 21
s a dgf%in;l%ed"m?réiﬁ SRMACLIH Ok Mgt 1@ (alctoot2chghowsaa tray lifter

Héééﬁibg/ @ﬂhs@ﬁ%mﬁ@nggfﬁg_el.present i nvention. 14

Description o enbodi nrents 5 Figs. 1(a)

hows g Gviereatdp ewsifrthie ti=gniifedr ;aRehibiEef BiE42. and a normal
' sorting systemwhich is an

rcuit sawing a
b ARG BFg?rﬂBE’i ROGRNCFR 2l thayrtacking apsembly ays temcant tray
stackewessdarapyabove. 1t is conposed of two sections,

a dicing section and a sorting section. Two

h

or i zofi%I14div¥heeht isorrmpesedraf Kegs. X4éaidand 14(b), shows the normal
tray stacking assembly and abnormal tray stacking assembly of Fig. 13: and
Fig. 15 shows the vacant tray stacking assembly of Fig. 13.
Fig 16(a) is a plan view of a panel of singulated units;
Fig 16(b) is an elevation sectional view of the support device according

to another embodiment of the present invention:

Fig 16(c) is a detail view of the support device of Fig 16(b)

Fig 17 is a schematic view of a separating device according to a further

embodiment of the present invention:

Fig 18 is a top view of an integrated circuit sawing and sorting system
according to a further embodiment of the present invention:

_Fig. 19 is a flow chart of the process according to the embodiment of
Figure 18;

Fig. 20 is a flow chart of a process according to a further embodiment
of the present invention:

rFig. 21 is a detailed view of a chuck table according to a further
embodiment of the present invention.
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10 The sawing and sorting systemis for sawi ng and
sorting substrates which include a plurality of
integrated circuits. The systemis particularly
suitable for integrated circuits each of which is
provided with an array of contacts on a side of the
substrate which is initially faging upwards (however
the system may be nodified for other sorts of
integrated circuits, as described below). 15 The
substrates are inserted into the systemfrom cassettes
using a |l oader assenbly 1. Fromthe | oader assenbly 1
the substrates are carried to an inlet rail assenbly
2. At this stage the substrates are exam ned using a

{ Dicshile BEBEADon BRI-R dmbaffigk that the substrates
are of a typ n the saw ng and

sortl ng system 20 As described in detail below the
bstr tes vvln chuck table 4, from which

) %%‘?‘?’? i%e PY]?ré‘ @%‘ﬁ@'ﬂ’ﬁ@oﬂ@é RNriBtegnated siredit sawing and
9@6& $p5tam whichhé %n @hﬁbﬁ%é@%'tﬂg e%ﬁgpbl%b iq [Heaci the

according to known designs, SO W |
deyetEmsdvinerd fromadoae! It i€Bofimmsdidagdwedestions &5 dRAFS section

h uni.t 5 _where the singulated units are
b Pl S5 R F4n STHE b e diftiann aie iagked Seand Y.
assenbly 7. Fromthere, the wunits pass to a flipper
unit 8, where, as described in detail below, the units
aﬂ'ée JaYYine @neveartisg system sdoin saaling ant dorifpyubARRSs which

S uIated 15. units are then received
by AT g%lu%ﬂ& ]J' Sraied @fcqlﬁcﬁb&%@te@@@@W@ularly suitable for
caneg@te@@bésmsu@ﬁéﬂm Wf whitd i §I;ﬂ%lo%e\ﬁltw th RS edrlads on 2

net bl ock assenbly 10. Fig ows t e por
t §ideaP df‘et%bﬁ@y%wemhf i mralhxef@nlmeupmmndsrmdvm& tihe ispstem

Thtby 8¢ Hodifled fBinE SOR P RReHiey RIS LIRS beiow)

pa'iaetsum&ram ate insegdd deethy elygicad GRirs caysthg (18 lésl%ader
em Th S| n%gl ated units are picked u%

PSR L i atiet dapanbly he SLpEtels are cared fo an inlet

rall assembly 2. At this stage the substrates are examined using a first

camera 3, mainly to check that the substrates are of a type suitable for use in
the sawing and sorting system.

As described in detail below, the substrates pass to a twin chuck table 4, from
- which they are carried into a dicing machine indicated generally as Z. This

dicing machine Z can be formed according to known designs, and so will not
be described here in detail.

The diced subsirates pass via a brush unit 5 where the singulated units are
brushed, and a cleaner unit 6, to a heating block assembly 7. From there, the
units pass to a flipper unit 8, where, as described in detail below, the units are

turned over so that each ball grid array faces downwards. The singulated
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10 assenbly 11A. They are then inspected by a bal
vi sion inspection canera assenbly 11 B whi ch exam nes
them from beneath. A conputer systemuses the data
obtained at this step to nake a determ nation of the
quality of the wunits, and accordingly controls the
lifter assenbly 11A to place theminto one of two
trays 12d, 12e. A vacant tray is kept at position 12c.
Once filled, the 15 trays 12d, 12e are noved (in the
direction which is dowwards in Fig. 1(a))

UARDREE e b rgmel t assenb

13 and an abr?glrrurféj B Eﬁll?atlfﬁa{péésstéa{é@yn% '@ééé‘n@l@si%n
cREerRi Pubsequsdlybthe dinguiotes uaity aaasto trrat blétﬂ@é‘ésembly 10.
position 12c to replace whichever of trays 12d, 12e

has been renoved. A new vacant tray is noved to

F i t(bPBhARE tihe I

e ey o o R 10 SF S S et Bonr e Rectemanea
éwﬂdagwém) Ariragee dfter agsrmblydddicagsskeatihy pbriicnsApwhd Ax is

b gHh e BBy o e e e

theleystegw in the direction X in Fig. 1(a). The | oader
assenbly 1 includes a nunber of cassette mnmgazines 1
ainaregion1ld of an upper stage 1lc of the |oad

h t
TheNTRoYped T 2RAGRRCY Sp TRARIRERR: BRER Ay dBmen ter
abs@angl $1ALTiiey ar@ﬁiérb/mep@diteﬂadveé blaf viéi’@rﬁ‘ﬁﬁs‘iﬁ'cﬂ%ﬁ'&gmera
is 30 yﬁgr@d in view of the uses which are

REDER Iy GrafeRes e fiosy baneathc iy campster shisteen uses
R d88 Eotathed®aCthisBaNE ln%’aik%aadeﬁ ﬁ%b%t@}ej %g%qrqahﬁ%l{t% of the

| east one cassette nmagazi ne
uhis| ardiercersimipbynitols thatiteeactembyariNeo %Ieﬁ:ehﬂém into one

BREV0 KERE 21, s Roflhnt Fauis Reptiipambamase Opperias, the
frayd 12dbyi2a aﬁetﬂﬁo‘fed URkgs debtiod QnikH ; \é%\quélf&S ififfg U (a)

and a not or . The rm%am ne gri pper
é%?ﬁﬁﬁaf&'ydﬂwaa Inew@al g M@él’stacklngﬁldsembupﬁ)élangrarpatemorinal

Iﬂln tg%%?ﬁ@ Sg%ﬂ]gqir A]tr%l ]éf}?r S I a ! rlmce)gnso gﬂgrlant tray
sﬁrmm pasitibhel MSsepta%nrm@@zeV@r af t?a}@a&@e?!b ha8BaERTERDved. A

to the maqam
new vacanttray is moved to position 12c from a vacant tray stacking

assembly 15.
We now discuss the various sections of the embodiment in detail.

The loader assembly 1 is shown in Fig. 2(a) in top view, in Fig. 2(b) in side
view in the direction Y in Fig. 1(a), and in Fig. 2(c) in side view in the direction
X in Fig. 1(a). The loader assembiy 1 includes a nijber of cassette
magazines 1ain a region 1d of an upper stage 1c of the load assembly 1. The
cassette magazines each contain a number of stacked substrates, each
including a number of panels 1b (typically each panel is identical, and is

designed in view of the uses which are to be made of the singulated
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10 gripper 1 h, 1 i, the lower gripper 1 i is
activated by a cylinder 1 k to push the nmagazine
upward. This positions the cassette nagazine 1 a
firmy between the lower gripper 1 a and the upper
gripper 1 h. The magazine gripper 1 h, 1j is then

| onered al ong the up/down linéér rail 1j, 15 until

one of the substrates is in register with a substrate
slot 1 m The substrate is pushed into the substrate
slot 1 mby a pusher 1 n. The nmmgazi ne gripper 1 h.

Iiptegsatehietiromty ethet® niyy B 22n04heis Rhndibe, Euﬁﬁéiﬁ%tu%stra{l‘ At

the cassette mmag azine 1l a i nto regi ster wt

JEBSt PRk essete r!naaazmﬁ tehisSedant a mme tbltiee SoduErREEMbIV1 .
t e [ uenti al |
{ Dhoe PRSHHIAGARATE (S, dadh S%dﬂ&cwds&mqwlm

|tomrd@thesngiumplfzeg e (chhewards ¥ rﬁﬁ@é\ﬁhﬁ%r%pgr 4R ?*BsJe |d=-

d a2|ne grip el ea
rwalB ﬁ’?li[ g WPBSWn Ollershdbang aumomr 1gTH'é1€empgazme gripper 1h,

oos onpestd B! BIGREL AR, BARTRY bbEGrieRe i Bhe magazine

anes| . 2i issnsthtieah onrarFup/dod¢ralindar erPﬂ vi
3(b) in side viewlooking in the di rec | gﬁg"gnFEe@]gck L.

1(a), and in Fig. 3(c) in side view looking in the

dAg e6bh @b tRPBASIdtR: rahle substrate is
pushed by the push E%Q%Z‘r{ﬁuﬁ%? ]o(e%)n & ?Fﬁafﬁ%ﬁ‘amagazm

taioRes|1hef i, 2ae lowertdrinprdé at aotn/atédn @ysaJ@ﬁHd@t— 9k39 pihsﬁ the

t.he first camera 3. The 1 mage taken
tﬂabﬁﬁéﬁbgéré nis Bosttipps tﬁn RaBpsele W%Zém-g atfigmly between
dhistiewer grippes tiabind thd babet Gpatbgirate is the correct
package type, to check its aI I'gnment and its

orientation. If it is detected that the substrate is
tTe M=RR%inkY. Iy 1.€ reS|on|s
o R ol o A B R SRB G diwn dinear ral 1
rtevmboea of thensulhsirags ien (egiger Wih taaéub/s)tratafélo%fqtrﬁ rTﬁmgubstrate

%ﬂgb ¢g§8§gtl on tég/ ﬁge first canmera 3, the ro

E SHRSERtERIO B v apasbat ﬂ)naTh’lamagazme gripper 1h,

SHWﬂTeInerho%d Wibtihg dhotiftdteRe AUBLRBRR In48e 10 etie magazine
1a into register with the substrate siot 1m. In this way, all the substrates in the

cassette magazine 1a are sequentially transferred to the slot 1m.

'Once the substrate loading is complete, the empty magazine 1a is shifted

downward, and the magazine gripper 1h, 1i releases it from the up/down

linear rail 1j. The empty magazines are placed onto a lower stage 10 of the
region 1d of the loader assembly 1.

The inlet rail assembly 2 is shown in Fig. 3(a) in top view, in Fig. 3(b) in side
view looking in the direction Y in Fig. 1(a), and in Fig. 3(c) in side view looking
in the direction opposite to X in Fig. 1(a). The substrate is pushed by the
pusher 1n until it is positioned at the roiier 2a. At this location, the substrate

1b is inspected by the first camera 3. The image taken by the first camera 3 is
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rail supporter is has a generally rectangul ar upper
surface, and at this tine the Ilong axis of the upper
surface is in the horizontal direction on Fig. 13(a).

10 During this process, the spacing of the inlet rails

2c is aligned using a servo- ot or 2d and belt Z2e.

Once a substrate (which in Fld. 3(a) is shown

including four panels 1 b) is |ocated over the rai
supporter 2f, the rail supporter 2f, which is |inked
wth an up/down air cylinder 2g lifts the substrates 1
Bnalysat dy, a sampyterigysiaie, ivoestaohstathat dvebukgiratads tig eorrect

Pabtlas, MR 1 RS B R hePlafeRs bl Bifbiasbiopnar

khe Shigstratbas trenwirdng typeding x8R/ipi®rthd MograsaioRads iazddinakically
pl ane, in order that the substrates should be

étsrrm@@t therafhegpidestidte Ran me ameavachiier thaisystam fegs seanually).

below. This rotation neans that the substrates can

initially have their long axis in the X direction, 20

nfter ane visabainsgesiort bgalthé firdtrcantarg Athes r@lb@r%ds rotatéti €o

Y directi n,inV\/nichIL d|C|£fng§chneZ '

MU BEesYRstate oNtRarf ﬁ?pﬁﬁ'&%r hets ifiyspehgseaistopper 2b. The
of r

rQIﬁ éﬁﬁygon?é(r ltshﬁk 4 ?@ﬁer%‘ﬂgﬁ’é’étta u?d‘r é_lfobE? sﬁH?@é, efﬂcf?ffﬁlesr time the

ted rame uppor rame
acrse akisyaf thdeipbeasvrfacd tsein the rasaentdlxmrbaisort wo Fig. 13(a).
portions |abelled (in Fig. 1(b)) respectively as Ay
and Ax whi ch are independently novable in a verti cal

i shiHe i thhérFPnYé!%i% QQQGélEﬁHed(L‘:Qn@@eservo-

I eft-rl ghFrdl rection as viewed In

gaoips 2dnancbeliRe. @Iﬁ@ep?oﬁswb?érﬂtm(vwhm lud'ﬁs 3(ap isasirown including
liftin ft | trat.e

JhbBrTRR T 3 IreArsh el sal upPSrer 2 ae AU Spmnartsy 2, which
A¥ lihked witsaraupionet air Icillir&]“er@gbe@s’ th@sub&’ﬂﬂa‘tﬁs ﬂB upwards out of
expl ai ned bel ow. _The franme |ifting nmenber

ctbﬁm@stZ@ata}.i%veA of Siiiniat ralls.(thep @é@ﬂ‘(ﬁrﬂ@é@fr%’éaﬂérbe“ 2i rotate
ger%fsfzs'upﬁoﬂ# i %?\lditﬁ%reﬂy%?rét}@' tH%ghB%trﬁfé@sfq q—th% rotatlon is

er “ne

f’ahaamagﬁ 90‘% on@?ﬁ‘ém@hoﬂbomtabdﬂad\esnraondmrhm tod sapsﬁrams@ould
icating Wt e condui t

on its th
sh# @eﬂe seﬁgsaf*%fm{ﬁ&l & SpiByIuak EEP??*%%WPWe?ht%@taflon
VRSUHIRAUhE & Ub3tratdd ¥ Ritidlly- RavedPRIHI68g BREa3h kYE X direction,

but are rotated so that their long axis extends in the Y direction, in which the

dicing machine Z is arranged to receive them.

Once the substrate is rotated by the frame supporter 2f, the substrate is lifted
from the fréme supporier 2f by a frame lifter assembly. The frame lifter
assembly has two portions labelled (in Fig. 1(b)) respectively as Ay and Ax,
which are independently movable in a vertical direction, and horizontally
movable together (in the ieft-right direction as viewed in Fig. 1(b)) by a s.ervo-
motor Af. The portion Ay inciudes a frame lifting member Ab, for lifting the
substrate supported on the frame supporter 2f, and the portion Ax includes a

net lifter member Aa, which is explained beiow. The frame lifting member Ab
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pressure to the apertures) or deactivated (e.g
because it is no longer in comunication with the
apertures). After the frane lifter menber Ab has

pi cked up a first substrate fromthe frame 10
supporter 2f, the franme supporter 2f returns to its
pervious orientation and heighg, so that it can
receive a new substrate. The operation of |ifting and
rotating is then perfornmed for the new substrate. The
frame lifter assenbly transfers the substrate to a

f i2pBnhOaEdH e QQ:%hHlJFP'?l\I of a virdunge sBWc@ fSPgéﬁeFaﬂEb% fbrce for

The twin chuck table 4 is shown in

| 4(rat)amla|dh¢ ﬁul;sstgateza(ga)né.tcbbdx fragné rhftehmechtraoﬁtb d’rypK:any the

to be, capable of rotation

F Fme g ahbrmbzy Al NERGEs 6 n oG 26 apoRUTRaA Ite FCH
seskirAlBicaftdg whb, thetiomBuR e, A@vﬁf&hﬁ\agﬁé’n ?het_np‘r? shown)

rotation. The frane lifter nber Ab o

| idetermines e\rhﬁtvrpthamuummns actvaed 4i.4 | am)iieatr(egatlve
thesetl a.o 20th left si,de as shown in Fig

REr ek IE BpRRLEY o PendivaBune € hetRgs tis ngonasr in
apehirduARation Wit teuperfuadd)e whi ch can be put into
communi cation with a vacuum source. The nenbers Aa

and Ab each have projections Am An at their ends,

f I [ ures 4 n.on th

| DD R PR A AP RRLLER, 4 DeBol M the rame
ler.eprmer ot unk fianhs Quﬂpcbr’@era.«:fffréﬂﬂﬂg tb ‘ﬁs%’énﬁ@u@%ﬁéﬁfeﬁlon and
with a dicing machi ne of a known desi gn, which dices

t helghtagedhatdt cay fﬁPQﬁ?gVGt AGeW auh@trat@aifhe spbsaticnt of liftibg and

[ N F Iovmngthe di ci ng

tﬁg%ﬁgcgtﬂ?a@%g?o %HQL(%%V%%UPSV central verti cal

axis so as to brlng the singulated units 7a to
pasitjion of the on the right side as shown in Fig. 4
Qﬁbe %V?Ht? BHRE FSSPmbY VaB%fg[ﬁﬂ%swsff% taadtamp lagging position of

Thﬁe&@m ERRcKL@bitl. TRY 8FinSHiitkiABROYK Yhdvit ik {dpeview in Fig.
position formerly occupi ed by the section :
sﬁfab tanfbusiDy 4() tlecking irother direction X ammg:m(ahet :fsrarmged to be

IR R DR S R e B P eectons

' Cﬂm af, vihien araglieRhafged bl Shd dofftioR. PhE Waphs litedinefther Ab of

20

substrate 1 b.
the frame lifter assembly places the substrate at a time into the section 4a on

the left side as shown in Fig. 4. There the substrate is retained by suction
using apertures in the chuck table which can be put into communication with a
vacuum source. The members Aa and Ab each have projections Am, An at
't'neir ends, for entering corresponding apertures 4m, 4n on the chuck table 4,
thereby ensuring correct positioning. The twin chuck table 4 is arranged to
co-operate with a dicing machine of a known design, which dices .the
cassette. During the dicing, each substrate 1b is cut into singulated units 7a.
Following the dicing the chuck table rotates 18C° about its central vertical axis
so as to bring the singulated units 7a to position of the on the right side as

shown in Fig. 4 (i.e. the one formerly occupied by the section 4b). The section
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The net lifter nenber As contains apertures inits
| oner surface which are in comunication with a
vacuum source via a conduit Ah, so that the net lifter
menber Aa retains the singulated units 7a. The suction
on the singulated 10 units fromthe apertures in the
chuck table is turned off. The frane |ifter assenbly
then noves away fromthe twin chuck table 4, so that
the twin chuck table 4 can cooperate with the dicing

t I en ..
o Vs i B R b PR SR E R 1o Bl féSRection
tabkl e cooperates with the frane lifter assenbly is
efficiently used, both for the 15 deposition of a new

‘substrate and the renoval of one which has already

ine is t| m se
V\HS;D(EEi’[Si @ néwaailhayraw thtartheadrctign dacthechett ldtarenerhber Aatis

I fter e ifts t S|n ulated units 7a to the
5 05 eSSBS e DTk URIB FivgC Substate 1o
Beme I
T4 TN 4 e AR i v
Scomnaurucaion wikiangaduun lseura viect comdof Aansb ittmatfhg neblifter

e 8% Aatisce g Ul 6 7R TRE SHRfieS oppe sngliatec
cLARSFraeh m&wreihﬁ th@bﬁu@mam&l% fmnsalb@fr Thﬁ%&ﬁ‘-ﬁé hi&r

apertures at the tOp of the cl eani ng unit
Sﬁﬁ’éﬁmEWéBQQIWQV%ﬁ awaydran gpo twisrcraieki taisledfda schthat the twin

' ' . . i C. i nd 6
e fant stoeP S Re it e RITHTRAIEY | AR B Pstaate 10
ofvhidtehas n@tbatrdigpvsited 7ahud) th@ctiplrhémaﬂblg Gfhitis tiwin chuck
into communication via a conduit with ertures i n

t FRPIg spaPeips ¥ie the fiarmediftanasserpplyrie @fMme@sntioused, both for the -
r
[ SeRECHON B el SRELEHR atd ik, Fotfa el W R Bl HaSaibay been
If Ufixrmi S[ lhlppomeelhrcﬁkghpm@f mhémd;t?mg mr?‘dm}rrm isoaptirhisetewithels littie
ifter is tyrned o The franme supporters
65 PRSYBL WasisY iToaqReEncoaring SR5UEF ChIe. 5
initiated to renove dust and debris fromthe surface
of the singulated units 7a
The net lifter member Aa lifts the singulated units 7a to the brush unit 5 which

ul%e‘o%g JiHShe g'a%rét[k[]n%@knﬁlﬁb ttﬁé fr‘ét?-ﬁ mﬂhg Sr%%&bsqrbi‘rb

cleans them by a rubbing motion. The net lifter member Aa then moves the
singulated units 7a to a cleaner unit 6, shown in Fig. 5in a view looking in the
direction Y, and in Fig. 6 in a view looking in the-direction opposite to X. The
net lifter member Aa lowers until the units enter a cleaning zone Ba. The

projections 4n enter respective apertures at the top of the cieaning unit 6.

Simultaneously, a frame supporter 6b inside the cleaner unit 6 is raised by
pneumatic cylinders 8¢ and guide posts 6d, until it touches the lower surface
of the singulated units 7a. A vacuum source is put into communication via a
conduit with apertures in the upper surface of the frame supporter 6b

respectively in register with the singulated units 7a, so as to retain the
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which is facing upwardly (recall that this is the
surface having the ball contacts). After the surfaces
of the singulated units 7a carrying the balls have
been 10 cl eaned, the water and/or air jets 6f are
deactivated. The frame supporter 6b noves upward
again, until the singulated units 7a are agai n agai nst
the net lifter nenber Aa. Th&0vacuum source is again
initiated using the conduit Ah, and the vacuum source
of the franme supporter 6b is disconnected. At this
point the singulated units 7a are again retained on
tefirgulatest ursits Taoe thé fidite BAbpaae! 6 t Lt cie
mat$ﬁ and aér Aets 6f are ag?ivat%%.ggzpﬁgaﬁﬁgéﬁwggwn‘ﬁthe
{15 TMEE MamRenAadstusped BE. si ngul ated units 7a (i. e.
the side away fromthe ball grid array). After the

cl eaning, the net lifting menber Aa lifts the

dihegiramesipportess Bh taed mARS@NES, AEHate 4he i RAE B are

%Mﬁ&%@e orf ! heatin dbI otgrk /c of the heating %I ck _

assel Itf? FMOVRAYR AN REYIsgERMAS e sibiage Dfitise sngutated units 7a
oy iRl ! . . oy

e eeaciry el tbcal At R 1A ShirRTe BVl the b

WRBHR$)ewed in direction Bin Fig. 7(c). At this

nmonment, the net lifting nenber Aa and the heating.
bl ock 7c are aligned by the projections An entering 25

Affter the ssrfacks smrféwghgmaeeosmswé_tc%gy@ 2 gagﬁg%agvﬁ been

Eoerl¥ positioned in predetermn 0oSIti
CAg 5 Waterand/enzic jath 6f sira debativededinT e fréthedéopdher 6b

. ng. bl ock 7c, e suction from
SRS i, DSTDY L BRK Loy Liey ouet on 110
Viter meouretiAd. THROVAEUUMISOOrdes s &@‘fﬂﬂi‘%ﬂeﬁ%éiﬁ’i%ﬁ@ é%q% Ah,
§4haLEs, ln the upgﬁ_gﬁagurface c in 21 “register
?ﬁe ST gL AT ePUIRT © Tagie glpraste Gbdistdiscainegtddatiedhis
oirtt $h& 8ingulatéd & | : [ $,,poi nt_ t he
E ame | i Ptg er assgﬁ‘gﬁ? ?‘sé érgoét?ﬁggt%&yﬁ%n &JP% fpé({?er surface of the net
STERRSS A Theswatar andear iets 66 pre aotivatbe a‘gfa@rﬂ%nd clean the

biriel Bur@B8 MY <[t 14588 tofls) 1R Hie %8, e e the bal grid

aueli.ne to dice the substrates

After the cleaning, the net lifing member Aa lifts the singulated units 7a and
moves t'hem to the upper surface of a heating biock 7¢ of the heating block
assembly 7. The heating blgc_k assembly 7 is shown in top view in Fig. 7(a), in
cross-section when viewed from direction A in Fig. 7(b), and in cross-section
when viewed in direction B in Fig. 7(c). At this moment, the net lifting member
Aa and the heating block 7¢ are aligned by the projections An entering
apertures 7d, so that the singulated units 7a are properly positioned in

predetermined positions on the heating block 7c.

Once the singulated units 7a are in contact with the heating block 7¢, the
suction from the conduit Ah is deactivated, and suction is applied via a conduit

7b which is in communication with apertures in the upper surface 7¢ in
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1 bis preferably at |least as great as the tinme taken
by the franme |ifter assenbly to performthe set of
actions: (i) nmoving fromthe twin chuck table 4 to
the heating block assenbly 7, (ii) returning to the
inlet rail assenbly, and 10 (iii) picking up a new
substrate(s) Ib (i.e. all portions of the operation of
the lifter assenbly except tBat in which it interacts
with the table 4). Provided this is true, then the
speed of operation of the dicing machine is not
reduced by the tine the head lifting assenbly takes

registareritcthensinuiaber) ohiReTa USH LS. YR :

}{Etgr on Pe siggul ated units 7atg%§l evap%ﬁ%pélffq{ﬁmts 7aon
QPeayRh ke F by a cartridge heater 7a of the :

heating bl ock assenbly 7. The system further includes

an idle lifter assenbly (indicated generally as Az in

Rit ghis it thetiiarhe iiker exiamisiyas edt cheiihydigBE siBs

TR e G
Heraresan 2L TN Y SHEHI o
flRdS prefgrakly &d lanst as greattas theytitecaken b§ thE& Fraffd fftd Y
R L T N N
tnthenheating block @RSeRBB! T Uik feifnihb $o k@g\ﬁﬂetﬁgﬂggggmﬂy, and

g‘orm,unj cation wth a vacuum sourte via a co
KePICEINg YR amew agbsteate@hdbed.eoab portians «fithg wipatSbn of the

ol v/ - u aurce activated so that the
ke ek B P B YR iSs mifitBaesbiods s Braiasd this
ishteue dhenlthé tspeedef opbeatiod &f thisfdi '

ai sed, vedpﬁtori ZSEt ally tobtdﬁgh??g%‘?ﬁ?%‘é;ﬁg‘. reduced by
h%?’j“,e R heBdiing AT b lgakRb o Athtdt mithithe csuet e,

of a flipper block 8a of the flipper, unit 8. The

flipgfer 22 unit 8 is shown in top viewin Fig. 8(a),
ARY rﬁprﬁwaﬁ&ﬂcﬁ%T theodingglated tihits ﬁbraﬁ*étévﬁgoréfed (ﬁy)heat
_ ' the flipper upit is shown in Fig. 8(cC
g%@éﬂa%d .8& q %%”%‘i‘ﬁ@??%hgiof the Deating bigckAssemtsn 7. The
grhfineg inoNd SRR i - -
S{;gntt ai ni ng z;pert ur es&ﬁﬁ hf:t%ﬁrmésﬁlél@fg%ﬁd% ?ﬁtbfr\%%q}'uﬂ? AZin
5igur!€R)) Wiich icmeiipeatedgieft-Ogbeint Fig. ${b)gby atstvelmhdr Ag.
?ﬁis%% He%%%@e%& lﬁ%luudoe%ear n%%:rzlfeaﬁg. ﬂ':e itdtpe&:3 Iifftc=|;rI a?sps%rmbly Az is
moved so that the nozzle Ad is directed at the singulated units 7a, and the

nozzle Ad blows air at the singulated units 7a to dry the units, especially at the
top. |

The idle lifter assembly Az includes an idie lifter Ac which can be raised and
lowered, and which includes apertures on its lower surface in communication
with a vacuum source via a conduit AL. The idle lifter Ac is lowered over. the
singulated units 7a, and the vacuum source activated so that the singulated
units are retained on the lower surface of the idle lifter Ac. The idie lifter Ac is
then raised, moved horizontally (to the right in Fig. 1(b)), and then lowered

onto a horizontal surface of a flipper block 8a of the flipper unit 8. The flipper
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bock 8a, the vacuum source of the idle lifter Ac is
deactivated, and the vacuum source of the fli pper
unit 8 activated so that the singulated units 7a
becone attached to the upper surface of the flipper

bl ock 8a. 10 While this attachnent continues, the
flipper block 8a is rotated about a horizontal axis
8e through its centre (into th# page in Figs. 1(b) and
8(c)) so that the surface of the flipper block 8a
which fornmerly faced upward, now faces downward. The
rotation of the flipper block 8a is perfornmed by a

¥ ® is rsbban i8 | {;
S;\a rlﬁbbe:ﬁm};eﬁfp‘ggéwrl\hbf@ ?‘éﬁf%ﬂﬁéf?f%&%éﬂ fo%ﬁ,r@ in tﬂe direction
af'r 4y

BOTHRA ‘éfﬁhérfﬁﬁ)werttmltslstshmvmmvfégb&(&i)l ldcﬂ@m@ﬂw the direction Y.

uprhet ext section of th
sggt@té?njesr t eg%%ea%?)gg aé@%%ﬁ%‘? QPRosgh et SLﬁfaqeg egch
Feentadimg apsrtardsop aonewunida | i _
ogfg_:)él t?to thré dlnr ect i 32 Xglon%ma%c\iélcz%ﬁl] Sg)\ég %89 & Conduit

0FF Jok singuiated waitsi/acre pacad om’rhlaae udper bliwade of the flipper
ted b th
?ﬁi‘g???%%‘%ﬁ%fﬂ%ﬁg‘é“’%% e i 3REr A5 % ACSHRGRS ganchibs
beGUunp isatiee b fh urtite8 ick t
é gt H%%}TrQa i s%:rca?i%g S%EtrqtH Pfh%siﬂé‘ulfa?é:oeumts 7a
Si énég&ﬂl' & a‘Ch ‘F?% UpReh #fage of therflippartubciupper

surface. This is perfornmed by an idle block Iifting
nmechani sm i ncl udi ng 25 up/ down cylinders 9d and

uWM@vthISganamrrmtc@ngaues\ thedflipperdiedicea isrdiiien about
qpcﬂ#io%‘ijal' ggqurmuc { on VtVI th apertures in the uppe
ur face % Qrahdissantreydnto hemagsi in Rive 1(b) and 8(c)) so

sthaptHeas @th 7
Souros of o ine Tr poger R Rk Eimely faoe L aprarme

faF%S HPW@M@SQ Tge foigron ohéhe flippgabluck B is Teefdriled! by a servo

h tall t he
| ef t o gl\qﬁﬂ%} Fgﬁogﬁé/ﬁ&)%eordiz%;m?gyzwer belt 8d. Note that the
fhﬁﬂvmctjatragzk,vmlnldhawli fmkenrr%bhawweﬁfmﬁggaap%?ds n%' | AERS
0

ogo This is done until the idle block no 'l
N&hth the fIi pper bl ock 8a. The idle block 9a
passes beneath a second canmera Ae. Using data

collected by the 5 canera Ae, a conputer system

rhﬂ DRdsadien mitig sgstetraisubeddiz iock hsdebi9fo %&W?n in Fig. 9.
i s seeing

su fa azﬁseg t#‘ﬁ&% F%f%ﬁs gm?éwlléokmg opposﬂe to the direction X,

and Fig. 9(c) is a view looking in the dlrectlon Y. The ldle block assembly 9
includes an idle block 9a located beneath the flipper block 8a. After the flipper
block 8a has been rotated such that the singulated units 7a face down, the
idle biock 9a is raised, until the singulated units 7a contact its horizontal upper
surface. This is performed by an idle block lifting mechanism including
up/down cylinders 9d and up/down guide posts 9e. A vacuum source is then
applied in communication with apertures in the upper surface of the idle block
9a, to retain the singulated unlts 7a on the idle block. The vacuum source of

the flipper unit 8 is then deactlvated The idle block 9a is then lowered again.
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units 7a opposite the ball grid array), and identifies
any units having an abnormal marking status or
condition. This data is stored by the conputer system
for |ater use (as described below). 10 The idle block
9a is then raised until its upper surface is
approximately at the sane heixght as the upper surface
of the flipper unit 8a, so that (as described bel ow)
the singulated units 7a can conveniently be picked up
again by the idle lifter assenbly Az. The idle lifter

Aﬁ'hé%dl‘e%&?@a \éﬁra@cg‘ﬁe%w ?Bgﬂ%rﬂﬁw n tﬁgqnfilﬁghf direction on

vacuum source In ac 0] re

s g ul(BY) &y aJmm/srdl@acEWard wlmdsm%oalbng aoiﬁorﬁitfntald'b& 9c. This is
bl ock 9a is then deactivated. The idle |if
t ﬁ@ﬁed%’é'btheddlﬁ)%c'f ¥a '§|Wﬁ’d9f‘8%€°rﬂﬁﬁt{7§h$éhRﬂﬁrcW@CWeaa The idle
t C £ t

2BRE P bR S sectnationicR RL. BshigaRtiected by the
assadrh \Ael@ ¢avoliiieg sysnetrhendlysesitmmmammgssLams drad condition of
direction X, Fi.g. 10 shqows the net block
% FingIRE uPE TR0 thaEgs searg e stse S emgiated
n%lt@"%%’ppibs% tRé btah%;rfc‘ieérrﬂ ogkd @é&ﬁﬁ@syarﬁpum% Savm%

10(d) shows how the net bl ock assenbly 10 “woul
i fabneemakmantiog statueer capdidoneibisedhta2s skirgd bl/()fhe)computer

an enlarged top vie rtiaon of Fig. 10(c). Fig.
R e e e e8P BRI D ort 1 on o R 10(0).
Figs. 10(g) and 10(h) show two cross-sections through
the net block 1 Ca in respective nutually transverse

veTrhei glig biorifess ey raised unticiss HerprosiitaceoisEARproviofaely at the

h .o 1
rﬁéhgﬁgﬁ g[:, Ft‘t‘?n FgeF’ glerQ d gx%n%gé?rt 0% gg %$ tkﬁc(ggﬁ%%scrlbed
%eﬁéw) tre ﬂﬁgulbteﬁtkmwgérdi’éh)bonll@nl@tlyllmombked uPagin by the idle
A R I S P KT
| elfst vAdLAM sghlrc%CAL %Balrﬂa&iv@teétolre@on Ry ﬁn@ﬂéf@?ﬁ' O a. The
The shaft 1Omcan be rotated by a servo notor
vacuum source of the idle block 9a is then deactivated. The idle lifier Ac is
then used to move the singulated units 7a onto the upper surface of a net

block 10a of a net block assembly 10.

Fig. 10(a) shows the net block assembly 10 looking in the direction opposite
to direction X, Fig. 10(b) shows the net block assembly looking in direction Y.
Fig. 10(c) is a top view of a net block 10a of the net block assembly 10. Fig.
10(d) shows how the net block assemb_iy 10 would appear if the net block 10a

were removed.

Fig. 10(e) is an enlarged top view of a portion of Fig. 10(c). Fig. 10(f) is an
enlarged view of a portion of rig. 10(e). Figs. 10(g) and 10(h) show two
cross-sections through the net block 10a in respective mutually transverse
vertical planes. Fig. 10(i) corresponds to Fig. 10(g), and illustrates the

operation of the net block 10a.
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1 O via a rubber belt 10k. As shown in Fig. 10(e),
the top surface of the net block 1 OGa has a nunber of
pockets 1 Od corresponding to the nunber of singulated
units. The pockets 10 1 Od are arranged in groups 1 Cc
correspondi ng i n nunber and arrangenment to the

singul ated units 7a obtained froma single one of the
substrates 1 b. Al of the sirffulated units 7a from
one of the substrates Ib are placed into the
respective pockets 1 Od of one of these groups 1 Cc.
15 The pockets 1 ar e defined by ridges 10e, 10,
here referred to as "anvil s" The anvils 1 Ce are

O S Bty HBST Vel A0 oh et e et Bl ock iy
d' 168G éQﬁ‘pcﬁ%oSBH%dc‘br@ ar pi8td Xo; mgnﬁtd%né(ﬂ ths t&p a¥etiical

formed by the upper curved portions o
eI enafht Sl Tog sbtafthOremaemb técipugtatddifinrtae Iesﬁ agbt diredtion in Fig.
n the net bI

[ ig., .1 0(h).
o UL AN SR s 407 oT R RRSRE b SRS AR s o motor
(| 16L vﬁaﬂbfﬂ@tbberttﬁlﬂmm.ow ding integral ridges 1 Ce
extendi ng over the surface of the net block 1 Ga in

both transverse directions) is that it rreans that the

OBy 51 PP SR B B 0022 rmoer o

r eépeleéttsvl@dmﬁbﬁpionﬂi% tehthe haber Bﬁsﬁgmdtéﬂ Onits. The Rockets
communi cation with a vacuum source, so that one of

si AG€I24E ETrag0eRERTEOURE an COFreRRPRdIAGN iNuMbRS qmbareangement to
1Oﬂ1e ;l._lﬂ uFa?éH‘ﬁﬁhé 94 ot}?gh anné'f\ réesﬁ d};‘ﬂ,%y ﬁ’u%' i%sq‘,ﬁ%%s Ab All of

acuum source Is via a C

Cotr[hJsmgihia@d uAfts Fa frome ok dfl‘thetmubts&a@s s apd pRREd iRtdthe
t he pocket ressure in the

1 . 30 t e ne [
po€ 801"'8&0&5%‘1%51% gg‘?sﬁogvéﬁ”% e bottom 25

of the pocket 1 Qa, and t he shaping of the anvils 10e,
10f neans that the unit 7a becones properly aligned
wi Iﬁl’-“rm@tﬁ 10@ arendefiegd by didlges e, TDHaberegefartest ® as Sanvils".

FaiTher 2 3P RO R orPl Y gsiS B Bl £31alZ oftne net block 102,

selahdadil @asRtin paeer tiv tM@ubﬂzbﬁtauaﬁéuhoﬂ@@,hbtvntnheﬁ@ 10(f)
were no flipping 5 in the enbodinent (i.e. if

f 1 iTheern\ilgi t0f @re $orongd by i)e upper svrvied paTEoRs ﬁ@lananaaelements
10g which extend through laminar slots in 10j in the net block 10a, as shown

in Fig. 10(h). An advantage of this forming the pockets in this way (i.e. rather
than providing integral ridges 10e extending over the surface of the net block
10a in both transverse directions) is that it means that the upper net block 10a

can be formed by grinding.

Each of the pockets 10d is in register with a respective conduit 10i which can
be put into communication with a vacuum source, so that one of the
singulated elements 7a can be retained in the pocket 10d. The connection
between the conduits 10i and the vacuum source is via a channel! in the shaft
10j and a conduit 10n. After one of the units 7a is placed into the pocket 10d,

the negative pressure in the pocket 10d sucks the unit 7a towards the bottom
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units did not have a ball-grid array. Once properly in

t he pockets, the singulated units 7a are noved in the
direction Y toward the lifter assenbly 1 1A at the

rear portion of the system 10 (i.e. the top of Fig.

1(a)) by a servo notor 1Cb which drives the net bl ock

10a. During this time, notor 10L is used to rotate

shaft 10m The lifter assenbl¥sis shown in top viewin

Fig. 11(a), in Fig. 11(b) looking in the direction
opposite to X, and in Fig. 11(c) looking in the

direction Y. The 15 lifter assenbly 1 1A includes a
rofithe pocRe 1 0&tan t - it lifter assenblies
1 a, peach of Whicﬁﬁféi Ssﬂdr%ﬁgfm? F{gg’%’t L‘?ﬁ,)}%(pée}a(n_srti ghthe unit
i'? RPERMes AYopeNy alignassywite respedtitnehs neebliogr 1agt qrﬁ'ﬁgrs there
gslao'seﬁga‘?ignm%r{t" lvxmi el c?ssent‘ﬂl y.]‘%a i ncl udes a nunber

ﬁ.g. at Feast fo § STIEESSINGT s 3 fallueg ofpickup later. Note
Ithétt teisssdif-bligmaent propdiryi gl B ' - IS o
achg%te up and ,dO\?md?ﬁWa respbejﬁgltuitS(\e/]JéJII %%%U%o%glw‘ir@ no flipping
I AP et (i¢: fdhe dinnes urdt §6s amitend) lasdiohAshaewfliated
tuls ) rear of the system

r ot aﬁggggsyﬁé %‘té@? 8[’:'%91 OGa brings each of the

lifter assenblies 1la into register (in the direction

Si nagul ated. units 7a. Each

' one .of the rows of
Q”qc:@vﬁg'g’&’&r Y.Rithe Popkels. thersinghiated uniss peare veo\enkindthe
divection ' the lifted unit in
t _hecczli r (fg?;eliiv?}]ra ?Eg irnggl_ts%d%r?/@i_& ﬁe{%\é’?g}er SR Pertony %fuTIBS system
b e o ape ot oy, pane e At s THE e Bl 102
l?%(gc{\éyﬂf%a,' ga[ﬂ?toro fre tafatey ghafhiOme noved i n
the Y direction. In Fig. 11(a) there is just a single

ngra lle, which is shown in threée possible positions
ﬁ‘&s tlgr 25aPMbhs's shewmia tepdiiewdnifog, 1Hayl IMBV@DIRb) looking in
bRl BEM: ity 0 . as. indicated by the arrow
1T AR SRR e Y 0bSpainins wrcmon . The
reassemblyaimA Biotlidesns homdler (5. PeSidd L8 %8
Qne ob.t he canmeras,_ 11 e. Note (t hggt. t%g@&a{%igﬂﬁél?gﬁ?%y
frSem E‘?%g@o_ﬁﬂ%%whlcmé moYed hagzentabyp(lefteighbin FRE 1(a)) by
6388p&tRk liet @ifRs] AL ONPEL fhoSY Sl el Oy |
hSpeot | na e SRt U BN T1 DRC FORT PeassAPly 112 includes
a number (e.g. at least four) of sets of individual unit lifters 11b. Each
individual unit lifter 11b is actuated up and down by a respective individual
linear motor 11d. Once the servo motor 10b has moved the net block 10a to
the rear of the system, rotation of the net block 10a brings each of the lifter
assemblies 11a into register (in the direction Y) with one of the rows of
singulated units 7a. Each individual unit lifter 11b lifts a respective one of the
singulated units 7a, and moves the lifted unit in the direction indicated by the

arrow 11f to be above a ball vision inspection camera 11e.

There may be any number of camera(s) 11e, and, like the net block 10a, each
of the cameras 11e can be moved in the Y direction. In Fig. 11(a) there is just

a single camera 11e, which is shown in three possible positions spaced apart
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patterns of the balls. For exanple, if any of the

bal I s have becone detached froman integrated

circuit, this can be determ ned strai ghtforwardly.
Optionally, 10 this may include determ ning

sophi sticated paraneters of the units, such as their
offset relative to a preferred position, their
co-planarity and their ~warpage. Based on this
determination (and the results fromthe earlier

qual ity 15 determ nation based on the output of the
canera Ae) a determnation is made for each of the

Unithe Y didéotich ahb i ¥ées r

or abnornal . Accordlndg?%h& g”?ﬁ%h ﬁgéﬁgfségﬂﬁaF@gg;bythe
FE¥rh1Gontrol s the individual unit lifter 11 b to

pl ace the corresponding unit on the normal unit tray

12d or on the abnornmal unit tray 12e. 20 Wen a
nﬁtumleauhldmtt‘,raayarlgé pHot&dY a?h@@ﬁ‘% bRk L lﬁaéhyl% éinensmnal

filled it is renoved fromthe system and
tRARfiqrsrelativer toedng @Bﬁ"r‘ﬁ&iar@%@& ‘re. Nete thant thetdzg gﬂoaﬁﬁa is

erf atra li1fter
g e TR
|thét @wmaseemybtyenimr lﬁﬂs@ac’tﬂ:@(th)a ététu% &’d)r?dl’u Egﬁrgiand
litt ras]FEo y 12 looking in the diréc
@%Pérgn t%f(taa) S § OB S¥RERI T ameof thedyallsi Haver bexseaideyached
¥orh t i I e the. notnal
o e (et s —

thisgsay urw}«sdeadetelnmmangeopmsmoaiew nﬁ}énﬁ.ﬂt@@%ﬁhé'dﬁﬂ LSuch as
30 _conveyor 12b al so ex dC

g@%'}r[ %ﬁfo‘?tor@%b‘l"&rioél P(ﬁ??"éﬁd Roghivanthaimea-ptarayity and |t|$e|27
mpb%@ned. The conveyor 12b carries a tray lifter
unit 12a which in turn is capable of lifting a tray.
The structure of the nmechanismfor renoving the full

| ¢ d
E%% gt ¥ BetemiR (ot St om the b avaihe
eteraiinatiorn ba ﬂx&ﬁle
| oton in { spef;??/\c/)el y @gﬁngl@gglp@ng{am‘é% [ lagqetéﬁrgm%gﬁa is made
%Q)&b? ntEIe Yitgyndivigually syhethprieo mhee rhkne it is normal or

: abnormal According to the result, the computer system controls the individual

unit lifter 11b to place the corresponding unit on the normal unit tray 12d or on
the abnormal unit tray 12e.

When a normal unit tray 12d or an abnormal unit tray 12e is filled it is
removed from the system, and a vacant tray is inserted from a location 12¢
into the place of the removed tray. This performed by a tray lifter assembly 12.
Fig. 12(a) is a top view of the tray lifter assembly 12, Fig. 12(b) is a view of the
tray lifter assembly 12 looking in the direction X, and Fig. 12(c) is a view of the
tray lifter assembly 12 looking in the direction Y.

While the normal unit tray 12d and abnormal unit tray 12e are being filied
these trays are located at positions along a linear conveyor 12b. The linear

conveyor 12b also extends over a location at which a vacant unit tray 12cis
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tray 12d is filled, the normal tray plate 12i it rests
on is conveyed in the direction opposite to Y along a
track 13c by a conveyor 13d, to a nornal tray 10 stack
assenbly 13. At the normal tray stack assenbly 13, the
trays filled with normal units renoved fromthe plate
12i and stacked in a section 13a using a drive system
| ocated in a section 13b. Usuad?l1y, at |east 30 trays

may be stacked in the assenbly 13. 15 Simlarly, when
the abnormal tray 12e is filled, the normal tray plate
12) it rests on is conveyed in the direction opposite

t po¥itidheeCThoBomlayty @ RFk i ol -
t o _an_abnor mal tr?;cgst ack un?ﬁ?ﬁ%ﬂ lf'ﬁgﬁ]%%%%'ln%m s
t Fapakle i ltingsa gl y 14, the trays filled with

abnormal units are renoved fromthe plate 12 and
stacked in a section 14a using a drive system | ocated

i Mhe strectiref #0e ivbzhadimfdyrentvih® & e

i&acg d at this posi i on, Tﬂhrgngvﬁ%?gﬁgﬁ%oérhﬁgm%ys Sown in
&h ﬁi 'Eﬁ?? yrevy %ﬁg\ﬁlg@ 4(Reint 2 aiew fadkingin thlerdirawtibn X.

UThé $1o ' i is.identical to '

¢ hat *Sfrméﬁg’f"‘“ﬁz% 028 dhd abomal ffifirpd s oF G LSHink raspectively

190 a n@mal fray piste, 12i2ind d8abndAdaiar

u gtﬁzéée. 12i, 14 14a 14b. 120’@1%{% 22%3!??%@’0“3'

23R8 BYed. the HouwAl Fav ateciis figpsisten fsrcareyeg in the

p@r@@r@mﬁp%ﬂeﬁ@'\"B'_on'gré‘i’racl%%%igig 5‘@88\?%&'@#@?@126 e

removed, the treg i fter unit carr! gdiymal tray
oo Ly peawa L ey Hasipasidinon 9128898 ico wit
B it JEREN Y AREG 182 Bty 22 sbritaekettie ameion timysing a
sanyE yyAsmeobated if eNSddtion Lib. n ack unif

15 \A‘?ec{e ¥1acant trays are st a?ﬂéél%qlghégﬂeggg%(ﬁgrﬁyi%ay be
uHagsed RethetsseBIblvi3a drive unit located in section

15b (preferably 5 this unit should be capabl e of

storing at |east 30 vacant trays), and a |inear

coigylyr whsd tkiabhooual ey 12edafilled 'ABHCHRNGad fidBCH) it rests
stack unit 15 to the

posis{ #Oo et?(gg .ir\‘/%ég%??tt&{ﬁaﬁ%@%ﬁ fonY glirgetioramiang @ frack 14c by a
'conveyor- 14d, to an abnormal tray stack unit 14. At the abnormal tray stack
assembly 14, the trays filled with abnormal units are removed from the plate
12j and stacked in a section 14a using a drive system located in a section
14b. Usually, at least 30 trays may be stacked at this position. The structure
of the mechanism for removing the trays full of abnormal units is shown in Fig.
14(b), and is identical to that of Fig. 14(a) except that the reference numerals

12d, 12i, 13, 13a, 13b, 13c, 13d are replaced by the units 12e, 12j, 14, 14a
14b, 14c, 14d respectively.

Whenever, as described in one of the preceding paragraphs, a normal tray

12d or abnormal tray 12e is removed, the tray lifter unit 12a carries the vacant
tray 12c into its place.
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shown in top viewin Fig. 13, and in Fig. 15 | ooking
in the direction X. 10 Note that in other arrangenents
the nunber of these trays is varied. For exanple, in
sonme variants of the enbodi nent abnormal units 7a may
be further classified, according to the type of
abnormal ity they suffer from e abnormal units may
then be placed in one of a nunber of abnormal unit
trays according to the type of abnornmality
identified 15 In general, the substrate conprises

els of u each unjt representing an_ integrated

ts,
Se PO o Y5380y Tay BAE IIGUSTBE SSRHIERE ko Hlerwith Parow vacant
éﬂiﬁéia?gi%e‘ié‘%a“y*‘*iaﬁ’@”ﬂpﬁ%é‘%%iﬁ 99 SRCaT S g Mo
dewﬁﬁtﬁgﬁ@qvmmit @'pgrsamai@mat 1behereeramatistrafoare stacked in a

or GERUL PR QIdED T BT b PUMES R b saston Ty (preferably

COf URR SHBVRI i8¢ cRSAIRL Bf sPIrirRy AAERYERY vabdnttfifs), and a linear
econonics indicate a nore "continuous" process’i’s

r eRIVRYPr 1t5lfiiaiiilhli0§ Cloég%y&imﬁ%ﬁ tegfysuaiong agrabkot5ce from the vacant

b t. t h
TSRt T BT ST BB Bl i
pagiedbwn & tdp giéli/iﬁin]i:% a)3,ighdRinPtign 18 ii6ukifg irftHRaMed ctibf X,
of . si ngul at ed i nt egr at ed circuit units ~18. The units

18 are held in place upon a support device 17, which

d
t e h it ArifcRRk e hgRar oS e oeiar For
uneka;mﬂ:&a iim sphecearizeas yf ﬂi@rembaﬁﬁiﬁ@iﬁt dtshdriv@l 08X 7a may be

t on 30.29 Figure 16 is a side el evation view
rSiaRsiTiets ackeinglq @tva&ﬂimbnéﬂnawgéh@hsuﬁ@wr@m The

mhﬁﬁ@#nﬁ‘ﬁi drii® MBY tserl Be pnaoréldaiﬁeon Biea Yiggi'bwpa? }éﬁhgmwaisumt trays

conpri ses a vacuumrecess or manif
mafecerdingitcathedypeiof abh@rnnﬁigwid&féiTpdessur e. The
mani fold 20 is in conmunication through a hol ding
frame 19 via recesses 21. The support

In general, the substrate comprises panels of units, each unit representing an
integrated circuit, or possibly a package of such circuits, for instance 2x2
(1x1), 4x4 packages and so forth. The substrates may comprise one or more
such panels, depending on the operational requirements. For instance, if the
economic requirements of the process require a batch process, the substrate
may comprise several panels. Alternatively, if the economics indicate a more
“continuous” process is required, that is less number of units and/or residence
time of the substrate in the system, then the substrate may comprise fewer or

as few as one panel.

Figure 16(a) is a plan view of a panel 16 of singulated integrated circuit units
18. The units 18 are held in place upon a support device 17, which is used to
fix the panel 16 in place during dicing of the panel 16 and subsequently to

noid the individual units 18 in place ready for transfer to the next siation.
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device 17, which is typically made of a soft material
such as any suitable elastoneric material i ncluding,
but not restricted to silicon rubber or polyurethane
further has apertures 23, which correspond to the
recesses 21 10 of the support frame. The apertures 23
wi thin the support device 17 g@rrespond to each

i ndi vidual unit 18. Thus, the Vacuummanifold 20 is in
direct conmunication with the units 18 through the
recesses of the support frame and the apertures of
the sup ort device. 15 This is,shown in better detai

| FggUIRIPY i R PidsepiRyationwey PEle/pRR!If shanippdhe vacuum
deyt tewhic rﬂ%rrﬁﬁrn%ttﬁé‘”&ntrt@,a% {}ﬁhb’é" ts 18 cover

the a ertures ort device 17. The vacuum
pressure 22 applied through the apertures hold the
rea for rel ease at

til t o
Tl B S e O RS B S T e T HBRIE G, ihich is

pfrﬁ§i%¥5mé@\é€%tétﬁt%bleaﬂogﬁt%f&@&u% 0¢ﬁ§$néM’h%'lc??M is in
substrate 24 may not be ideal for use within the

syasnemuainationdhidugned beldingeframe V8 via rasgasesi 2il n Tdiezeupport

be Qre I|ve ck t.abl.e

Ut & whfEhds RiGANIEaPE L1 L aph Mitery Sl 1can putale
Seeﬂéét@hhétﬁ: m@@éﬁaﬂ%cl&kﬂlﬂgfblﬁth%tcr@ﬁtrméd &f silibén ARSIt |
is instructed as to a predeterm ned 25 nunber of

pawytsretmm:furmeé hes aperpiret &Ss udnich comesnanseto the repesses. 21
h
" Ss supaels T ol TRt PR WhaR Be RREbg sy

S ufrsrtestiondad. eddreingivitille¢ usl i r ahes, theivaguamsinaalield 20 is in
panel 26, is then rotated and noved into a conveni ent

or diegpt fONyRUNGAtige Withehg units t%@r@HGEﬁW sgaasses of the support
Sur?éﬁ,%“%g} {ne aﬁét%n%gfagltﬁe g %%vrc% di ced so as to
Create 0] te

an array units 16 ready for
delivery to the next st age of the process. Figures 18

and. 19 show t.h ver stru n of an

ol Tebie SBoln st T gt Sblhbaiie fRetdlkaaify e support
Pr aegies. Merhi &4h bBenswmtiRa tHeGfkd 9BTovbthe dpathResed in the
enbodi nent of the present invention. In Figure 18,

t heuppart éavice Vi.ehled vEcoumaliessurd 22 iappliehiusedh tie apertures
Segt ,d 2 una}*‘sdrncp.age until ready for release at the next station.

Figure 17 shows, in one embodiment of the present invention, an upstream
process whereby substrate 24 may not be ideal for. use within the system and
is therefore selectively reduced in size before delivery to chuck table. Thus,
the original substrate 24 is moved 25 to a separating device. The separating
device, under the control of the operator, is instructed as to a predetermined
number of panels, which are to be processed at one time. In this case, the
predetermined number is one panel 26, which is singulated 27 from the
remainder of the original substrate 24. The single substrate, being a single
panel 26, is then rotated and moved into a convenient orientation for deiivery

to the chuck table. Subsequentiy, the singie panel 26 is diced so as to create
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section and a sorting section. Two hori zont al
directions are marked X and Y. 10 The sawi ng and
sorting systemis for sawing and sorting substrates
which include a plurality of integrated circuits. The
systemis particularly suitable for integrated
circuits each of which is provided with an array of
contacts on a side of the sub¥trate which is
initially facing upwards (however the system may be
nodi fied for other sorts of integrated circuits, as
descri bed below). 15 The substrates are inserted into

t#re agpytal mirfgutatedagset 16 featd) 109 daliveIds" |
g&rl%FFFr om t he | oader assen%éf}y 201 lteﬂg §6%%?‘§§f5é%9§r°éthe
a

8% to an inlet rail assenbly 202. At this stage
the substrates are exam ned using a first canera 203,
mai nly to check that the substrates are of a type

SUBLEAS 8 AOe 19sshow the beemAMcIBIRRL0S OF bhMteBySLE Bircil
%Mﬁg%}l bed..i n _det ai | gebow, t he substrates~™pass 10

tW n A Sqrtipy gYolein angd tae updieaingtimegess by vdrich té system
ifahetiendliig b e fEredy oaich lly as.Z, nd

shovvrl1 I no?gede%ai Igﬁﬂﬁﬂgr%ﬁégﬁgg%%?@ 'ﬁY%ﬁ‘W%%M% 18,
ZNe &y st fovigwed faopaitivey lttie donwsedaﬁit@,e,ssecgggs,?dicm g
Vgelbcltioﬂ%{ndbaesgy?@%r' b%d nh?re in detail. 25 The dice
substrates pass ME L bl ¥onhefirantalshragtiens aréenarked X and Y.
singul ated units are brushed, and a cl eaner unit 206,

bﬂ_'a heating bl ock assenbly 207. From there, the
& $AWagLAndbsertingigysteminiar 208ng wnersorting sdBSEAteESHhich

i ' - its. t d t hat
RIS 3 RS Inse g Bl bl ey teme pacticuiariy suitable for
sntegatat eircuits achrof w i faedy | it
as g E ch i ﬁgl lr_,ldi n@éﬁg,'%@%‘s_econgwggﬁﬂl;% 5t tBhtacts on a
§ﬂfges§g %rﬁ% Irate, whigth isuinisiediy faring sippeses (foweevetthdlsgstem
| : ' t,. Fi 19 sh
REP pE modiAdl 1o orfel Wb U of IR T BNy, “Seenched o).
eéesratpairiseeedata thersystdrh grgh ch'@et?é’sSEﬁﬁg.a]alBgder
rai

' cassette delivers the strip, Is a '
tgggéﬂ?g)hgg?gﬁgﬁn gb%tpa&élaisgﬁmbly 201 the substrates are carried to an
inlet rail assembly 202. At this stage the substrates are examined using a first

camera 203, mainly to check that the substrates are of 3 type suitable for use
in the sawing and sorting system.

As described in detail below, the substrates pass to a twin chuck table 204
from which they are carried into a dicing machine indicated generally as Z
and shown in more detail in Figure 20. This dicing machine Z can be formed

according to known designs, and so will not be described here in detail.

The diced substrates pass via a brush unit 205 where the singulated units are
brushed, and a cleaner unit 2086, to a heating block assembly 207. From
there, the units pass to a flipper unit 208, where, as described in detail below, .
the units are turned over so that each ball grid array faces downwards. The

singulated units are then received by an idle unit assembly 209, including a
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of the system Prior to delivery of the strip, it
undergoes 230 a first inspection (or vision) and is
subsequently delivered to the rail. 10 The strip, or
strips, are sequentially placed on avail abl e chuck
tabl es 240a & 240b which are located in the dicing
machine Z of Figure 17. To accelerate the flow, the
chuck tables 240a & 240b are Séquential ly staggered,
such that a strip is passed to the next avail able
chuck tabl e, and passed through the dicing machine.
This has the advantage of enul ating a conti nuous
pessRsscamera: Subsequbatly, shdaindulated a8 sE, pa¥aep %ﬁb{et%lock
b M%Q fostrips may cause a bottleneck in the
procesS’waiting upon the dicing of each strip. Thus,
whilst the prior art may require a delay of 30
seconds whilst waiting to load the next strip, the

§€®Mh%lqwb@dia§@ér%gu@mshoﬁblaest;iﬁéig@eﬁué’ré@bzzfcﬁ@mé

Chi s . i t hi i t. |
f%@ﬂéﬁn%ﬁﬁﬁﬁﬁﬁéﬁé?g?ﬂ tfemagirziog. Beliepl tveigh hesystem, and
dhuetich die eassattisbelivené tHRNYrEeAY rai é&%@% é@@u@ﬁ'a{‘%@@aﬁon

a rﬁsult of _the dicing process may
KAt system Rrier torisliverr ofitse strip tih usderyoee diveatirst ifébection

bPGRRSH 2l ach, but may never reach a
o R B R e s AREEER e % b er o cccond
delay. It is therefore the intent of the invention to

i.lgwcrease the Unit per Hour (UPH) rate of the process,
S SNRoAL AR Bt teRUSHIRYY Phaced amavailatgalcateld tablbs 9403 &

- Wi e[ Mellyerel . brushed and
T eanens e RAeR 1N O8] BEERRCE B Rt e | cqzocerate

, n fi.ned the strips, are f
LRI TR 0T M A valpiesiuckgapte. andapsbad tpugh the
ditoingaviakshi?é0Thib h i ARG LStHE 4 8S,ew
orj emti oln ar e fﬁgﬁﬂgrﬁgﬁépect e%g%,t'hgral ocf?nt{”df'ous process,
&@*he&é’f@ﬁ Bdaichefogsisscwhasinnb backingesfaliyps ey dmische

D il net, bl pcks 270a & 270b,
SRR BPoc LS RS 2 108 S e, whie
thagyiof art raapiredudre b eetay f 3@ EcsndIWhAERaNAL tS oad the next
strip, the sequentially staggered chuck tables 240a & 240b reduce this to

about 12 seconds in this embodiment. In further embodiments, there may be -

the flown e aheck taties 240 8c246t gréﬁgé@bér&iamp ?E%géb?réggs%coh that

~a plurality of chuck tables, such that any delay, instead of being as a result of

the dicing process may be caused by the delivery time of new strips. In this

| embodiment, the processing delay may approach, but may never reach a

purely continuous process, that is a zero second delay. It is therefore the

intent of the invention to increase the Unit per Hour (UPH) rate of the process
as compared to the prior art. -

The singulated units resulting from the dicing process are then brushed and
cleaned 245, and heated 250 to remove moisture.
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Consequent |y, the singulated units are inspected 275 a
final time to determne 10 their efficacy, that is
their ability to performthe required functions. This
i nspection, being substantially visual, then
det erm nes whet her each individual wunit is to
categori zed as "good" 280, "reworkable" 285, or a
"reject"” 290. - Figure 20 showsZone enbodi nent of the
di cing machine Z, indicated 15 previously in Figure
18. Here, the dicing machine 95 conprises two tracks
%OSa & 305b, each sugporting.a pai r of chuck tables
Jotasinggted unite. whis Ia;eikmn&tﬁﬁ)ﬁat@@?r@h@ehﬁn@deﬂned by the

I S ass_by cuttin stations
SIS S fiE5e4 A58 SD AP iy <k i iegah cthe bl wbaray éacing
diesvrgmadist260.20 al so oper ate linearly, but at right

angles to the direction of the tracks. hence, the
conbi nation of the two novenents of the cutting

t racks, 305a. & 305b
Eidrg/%lg T@? ﬁéggtn {%%n %ﬁgere%ggn%v\gatb‘{r\%r Suggﬁ?'”SEQFTﬁﬁr?é5 prior to
ivery tofa nbEbstki B
g)é@oq of mapsem B, d\gfésrtegn g@%@%ﬂh%ﬁaﬂ%
Pt tﬁ‘h G &i2fOpeegchyeat ioakseeing iddatedanra of
sisdc Kk wher eb
G R ek Py o O el {5 SR owunie e o
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rate of dicing of the strips, and so directly
contributing to the increase in UPH 5 Figure 21

Eimue 20 sioowes deewmmﬂumencgsshélm@mhtn% 2 |EchEHed
gfaﬁﬁ%qel vvher eg_% activities in each 'statl
1Y %F&g? e dicing machine 95 comprises two tracks

305a & 305b, each supporting a pair of chuck tables 300a & 300b.

The tracks 305a & 305b operate in a linear direction, so as to pass by cutting
stations 310a & 310b. These cuttmg statlons 310a & 310b are designed to
also operate linearly, but at right angles to the direction of the tracks. hence,
the combination of the two movements of the cutting stations 310a & 310b
and the tracks 305a & 305b provide an action Whereby two dimensional

cutting action of the strips resident on the chuck tables 3003 & 300b is
possibie.

A distinction of the embodiment shown in Figure 3 is the use of the pair of
chuck tables 300a & 300b on the tracks. thus, whereby the UPH using the
sequentially staggered process previously described is increased, the UPH is

considerably further increased by doubling the capacity of the diving machine.



LLOYD WSE 34 Clains: 1. A substrate delivery and
chuck system for co-operation wth a dicing machine,
the systemincluding: a chuck table having two chuck
sections; a drive nechanismfor noving the chuck
sections between a first location and a second

| ocation; and a lifting assentdzy for substantially
simultaneously (i) depositing a first substrate onto
a first of said chuck sections when the first chuck
sectionis in the first Iocation and (ii) picking up

si.ngul at e s .of t
Aoy bR HEh BB e e R NUERLR (R W o
S @‘éhg%ladé§ 31 0a tghg1Geavime duttiag Ist‘miontsh Elagimgcthetetitaeblade again
rive mechani sm bei ng oper abl % to co-qperate
widoblesethediate AHdieRERTHEE SYIRE, ARd: %Red PeibL cQpEHng B the
Iaceg % first chuck section at the first
| SCHEFS (ii) to nove the first chuck section to
the second | ocation; the lifting assenbly includes a

frame lifting nenber havi a surface for t.aj ni a
s (DavieR b SNANE TREE SEFFIER REORERBFCHAIGG S TUGH pepdiment
f ndbg'the %%tlvﬁbggryleﬁét‘?gtdt'ﬁhtére MBRS 8b8elyefinest and
secon huck sectron ace in the sanme direction, and
the frame lifting nenber and net |ifting nenber are
arranged for notion together transverse to the said
di rection, but independent of notion parallel to the
said direction. 2. The system according to claim1
wherein the chuck table is nounted for rotation, and
rotation of the chuck table noves the chuck sections
in between the first and second | ocations in
alternation. 3. The systemaccording to claim1l
wherein each of the chuck table and



the lifting assenbly include one or nore respective

gui de el enents, the guide elenents of the chuck table
co-operating with the guide elenents of the lifting

assenbly when the frame lifting member and net Iiftilhg§YD WISE
menber approach the chuck i %aid direction to

pggktgpn the lifting assenbly in relation to the chuck

t > LLOYD WSE 35 4. The systemaccording to claim

3 wherein one of said guide elenments includes a

proj ection, and anot her sai e el enen

i hel udAsupstrate-delivepyand gggplwgﬁgﬁq@)r ﬁpap@@ﬁ%}]witg_a dicing
Iﬁ\%cﬁi’ﬁ%t,ﬂ@%&rn%fﬂdhg# any one of clains 1 to 4

wherern’'sai a surface the frame lifting nmenber
i ncl udashatk tade hawging tamoeshugkesestiomgict abl e to a

vacuum so t t i Q) ' : ,
<At echariomder e gufs SriK peBfors belsdtst focation and
|Pfs_@c85dl|‘@gﬁ@h: afd The system according to any one of
claims 1 to 5 wherein said surfaces of the n

| afliftingyassamily fonsubstrntially Si"@b\'é@n%@wa@e‘ﬁﬁﬂ%ﬁg a first

connect.abl t Va6 ' .
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nete first tdcagoneaE (i) plckindhep sirsfutated cods of agorevioasly diced

of the preceding clains wherein the |liftin asserﬁolcx .
chuck section

I
asdbeiraterrara s secand ofthe shuek sectignsrien e Fecond
S%biﬁttﬁégéﬁgnmﬁg?iohm' ude mul ti ple panels, each
of a plu

compose rality of integrated circuits to be
s it oh@tkerdbleBand deve ystavanisne bedigneparableny) torne-eperateewith the
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electri contacts on one of their respective
slodadioas, the array of electrical contacts facing away

SR asSB Rk b g g Siface o
CQRBRNNiAG @ SUMBtrate, and a net lifting member having a surface for retaining
singulated units;
wherein the first and second chuck sections face in the same direction, and
the frame lifting member and net lifting member are arranged for motion

together transverse to the said direction, but independent of motion parallel to

the said direction.

2. The system according to claim 1 wherein the chuck table is mounted
for rotation, and rotation of the chuck table moves the chuck sections in

between the first and second locations in alternation.

3. The system according to claim 1 wherein each of the chuck table and
the liting assembly include one or more respective guide elements, the guide
elements of the chuck table co-operating with the guide elements of the lifting
assembly when the frame lifting member and net lifting member approach the
chuck in said direction to position the lifting assembly in relation to the chuck

table.



or nore discrete panels, each panel conprising a

plurality of units to be singulated by the system

10. The system according to claim1 wherein the unitsLLOYD WISE
are designed for 2x2 (1x1) packages. LLOYD WSE 36

11. The systemaccording to c?&im 1 further including

a panel separating device for separating a

pre-determ ned nunber of panels in a single substrate

]t gom aTE@‘sgﬁérﬁébédrﬂﬁfgetorcﬁ@idw fadrerginarenefdaic guideselements
Irst chuc

~section. 12. The system according . tq claim
1includesd projgrtiose pad aNPHer ¢ U'E%ﬁi%’ﬂ?%‘é 'ﬁc'gaﬂﬁ pdecess
- 0N the first chuck table. 13. Th
D Ters AR ERRhoR i ir 11 Wherei n the separating
device separates two or nore panels for placenent on
the figrst chuck table as a sin t 4. T
syst emﬁ—gﬁ ébf?fcﬁﬁ"hﬁc?‘?fdmga'orﬁ%ﬁo%gt g‘?ﬁh%)ﬂté& 3 e\gg?'ialst' I? ﬁé]laesurface

de’fh‘éQ‘r?rﬁgﬁiﬁfﬂgsﬁénﬂ)échbd& aoehsond apeit@edigrmestable to a
original substrate into the device, an identificati

. n .
syactuum tsourascter generats asuetionstoparging dhe éPb$tﬁ%tecﬁ99¢’i‘~°ﬁ§|i‘e said
substrat t0 create i cing substrate consisting
oPUREE Bf@-eofg?@?ﬁﬁﬁfp@dﬁ"%ﬁ}%& of panels. 15. The
system according to claim14 wherein the
identification system conprises_an, opti.cC etectio
dévi ce The systam@ceatdinghtapinone eéﬁkairag 1st92‘1{ wﬁ?fe'g &F‘lﬁp
cantr ol necel Vi I Rshr j RE table
oeurages SRR efifber MANES u0BSsPong dpitre connecta
| 6 brvaeliurgsduree ep yenalate atsection fordegingethesingldatedf ynits
when  the original substrate is suitably positioned in
ogainst e sWiAcs ’éett”s?@%F@-mtbeéterm ned nunber of panels
fromthe original substrate. 16. A systemfor dicing

integrated circuits to formsingulated units, the .
syist emTihecsystemaccarding tmgnyrapfiohéhe preceding claims wherein the

lifting assembly and chuck table are arranged to operate with substrates
which include multiple panels, each composed of a plurality of integrated

circuits to be singulated.

8. The system according to any one of the preceding claims wherein the
lifting assembly and the chuck table are arranged to operate with substrates
including integrated circuits having an array of electrical contacts on one of

their respective surféces, the array of electrical contacts facing away from the

chuck table during said dicing.

9. The system according to claim 1 wherein the substrate comprises one
or more discrete panels, each panel comprising a plurality of units to be

singulated by the system.

10.  The system according to claim 1 wherein the units are designed for 2x2

(1x1) packages.



a chuck table having two chuck sections; a drive

nmechani sm for novi ng the chuck sections between a LLOYD WISE
first location and a second location; and a lifting

assenbly for substantially si rggl taneously (i)

depositing a first substrateonto a first of said

chyck s,%t g ({Hg td | bfa ARk ﬁm%ﬁldn‘?gﬁ; g}nierl‘s bd¥ting
first loca |on pIC ing up singul P unl?s
ofdexigerfev sepaﬂaymgla:m deteDindd SlumiBat ofdasietsainea single substrate
second of the chuck s i ons when the second chuck

S 6 iaraes SERSTHE TeB8% 1 PaesInEBhon ol oh aauch Serion.
drive mechani smand dici ng nachi ne being operable to

dice a substrate placed in a said chuck section at
t H&. f i ride systemiancording te claimvid whergin theussparating davice
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substrate and a net lifting nmenber having a surface
for |n|n? singulated units; vvherelntheflrst and

se10°’ond NeRYetepaccarding i glair Hhaherginthe $Qrarating dgyige
fori |
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disirgle isubstratet i ndependent of notion parallel to the

said direction. 17. The system according to claim 16
wherei n each chuck table is |located on a respective

triack e sp&mBdcording 6 cRICH WRBHe tr@@eparatln dewce

consequentl the substrate, independently fromt
otavsprisesckleeslingportion forfergingoan eriginahsuhsttate into ‘the device,

e BR a5 e Bl ' selafhyion T3he B et substrate

subgredtbeh@dicing bulsdtrdtalopsiting of tHespre-@statrnitisd number of
operatl ng a dicing nmachine to dice the first

§%te and a drive nmechanism to nove the chuck
table to nove the diced first substrate to a second
| ocati on;
15.  The system according to claim 14 wherein the identification system

comprises an optical detection device in communication with a control system,
said control system receiving instructions as to the pre-determined number of

“panels required and instructing the optical detection device to identify when
the original substrate is suitably positioned in order to separate the pre-

determined number of panels from the original substrate.

16. A system for dicing integrated circuits to form singulated units, the
system including:

a dicing machine;
a chuck table having two chuck sections;
a drive mechanism for moving the chuck sections between a first location and
a second location; and
a lifting assembly for substantially simultaneously (i) depositing a first
substrate onto a first of said chuck sections when the first chuck section is in

the first location, and (ii) picking up singulated units of a previously diced



and substantially sinultaneously (i) picking up-the

diced first substrate fromthe chuck table at the LLOYD WISE
second location using a net lifting nenber; and (i)
depositing a second substrate n the chuck table at

theflrst | ocation using r3§rrelifting menber; said

ﬁggtr%fefﬁérﬂ%gg{@r%roﬁﬂg cﬂﬁEk lsé%t‘id c{rﬁf(}%’ﬁﬂ:k section

f Or 1on P ENOVer Sery  In one di T et
big in theegeeoddndcatfonnot i on par al | eI to the said

dltrﬁg%ﬁbgk fable, drive mechanism and dicing machine being operable to dice
a substrate placed in a said chuck section at the first location, and to move
that chuck section to the second location;
the lifting assembly including a frame lifting member having a surface for
retaining a substrate, and a net lifting member having a surface for retaining
singulated units;
wherein the first and second chuck sections face in the same direction, and
the frame lifting member and net lifting member are arranged for motion
together transverse to the said direction, but independent of motion parallel to

the said direction.

17. The system according to claim 16 wherein each chuck table is
located on a respective track for movement of the chuck table, and
consequently the substrate, independently from the other chuck tables.

18. A method of singulating integrated circuit units formed within
substrates, the method including the steps of:

depositing a first substrate on a chuck table at a first location;

operating a dicing machine to dice the first substrate, and a drive mechanism
to move the chuck table to move the diced first substrate to a second location;
and

substantially simultaneously

(i) picking up the diced first substrate from the chuck table at the second
location using a net lifting member; and

(i) depbsiting a second substrate on the chuck table at the first location using
a frame lifting member,

said frame lifting member and net lifting member arranged for motion together
transversely in one direction, but independent of motion parallel to the said

direction.



