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*166166* 1 Supply nechanism for the chuck of an

integrated circuit dicing device Field of the

i nvention The present invention relates to a

and sorting system The system 5 interacts ummmmm.mlmmmll
i ncl udes, a dicing machi ne which saws ("dices") asese6
substrate wth many integriated circuits formed onto

it to formindividual integrated circuits. The

invention further relates to apparatus for use in such
a saw ng and sorting system Background of I|nvention

IVRREL 2B $6r h@EHIA b 3n Bited @@Eﬁf&@i?’dﬁ:ﬁr{ dévise

conduct or
substrate, and the substrate is then diced to form
i ndividual integrated circuits. Apparatus is know for

Fielceettinegngeritedr at es i nto such a dicing machine, and
for sorting the di ced integrated circuits. 15 One type

Inte t t ,whi i ' '
Thogsarar Feeotien Raendd o Al SRRt o ARG T bygtem
mt&%@%aﬁﬁtﬁ 6f W@;’Id‘cﬁa‘s' ¥ §ieingemnakhinkswhichaws$'dicesbiph Isubstrate

grid array packages, and pads in_non-|eaded @v@ja
wnthnmﬂmyamtegra@raopnrquaspfavémestoﬁn@eétdécd f@tgil\bndﬁg &E?g"ated

arra h [
cirgtes Wb earen TN EG el T BprdRind Ki°use BF oG #gawing
an84o §ystéﬁ1 typi cal I y perforrred with the surface of

the substrate carrying the balls facing upwards. It

s known to performallmted nunmber of sorting '
B idpfdnv e singulated integrated circuit units

to detect abnormal (faulty) units. This is perforned

usi ng caneras under which the singulated units pass.
Cohventionaily ﬂﬁlm’éll’waﬁhnwgratadmmu& a@&fm@tﬁmtﬂlﬁgewgly ona

seg'éggraeﬁﬁé%r rr#t gb%%ﬁslg{)aflﬁgsq ? ﬁqthe%'n élgggzo E)c?rgwdﬁtgéwdual
mtfe@PéfbH RercaReTEAp Rty igtidonafed fédding lsabetratess intu $iech 3 dicing

jected as ' a whole if a fault is i1dentified
machine, and for sorting the diced integrated circuits.

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) packages) 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

facing upwards. It is known to perform a limited number of sorting operations
on the singulated integrated circuit units to detect abnormal (faulty) un'its. This
is performed using cameras under which the singulated units pass. The level
of sophistication of such techniques 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). ~~~~~~~ 1111
(11l 1121121112112121221212 111Y *000002* 2 During this
process, the units are handl ed by devi ces which touch
the integrated circuits at the edges of their upper
surfaces, at the margi ns whiclp are outward of the
area of the upper surfaces covered by the ball grid
array. 5 Contacting the circuits there reduces the
ri sk of damage being done to the array of balls.
However, this handling operation is a difficult one,
and is beconming increasingly more difficult as the
s[Dlzeng)thls lpeoaessemeammt st andied fb?'de'fz/lce%rWhlEH @‘t‘oﬂ?@{ ﬁLe”
0

und t he bg g&%d array shrinks. Sunmmary
heledCirpds gt faeoesn o ﬂﬁ'rwpﬁrwﬁecegrai\thdenargmwmch
ad‘rédtﬁﬁfakﬂ Finel S8L 411 UbS & 0
di ci ng machi ne. &%1 q?tthfﬁpphg%'ﬂg?crre} $O ?‘5)5?"&@ QaHéWd array.
aCﬁ@ntagbmgnthejcmmt; thpes mEdlces|thelirisk oﬂdaﬁ%@@adélﬁg‘dbﬁé to the
pag)%(“r;% 2@0 ate Ctl'nr jts to the dicing machine.
X ‘? B PRSP DS Y ddficisometantd is |
d:@dow:ih idrdasii kméb@&i‘ﬁ"ﬁ iff
di ci ng ?Tachl ne, g,tsglhe syster% |én)5rf: 85'%8826{: H?Q'M?g%’\ (‘ér%s falls
[ the MaEgIR RrRUNds et balhgrid arrdyishenkechani sm f or
novi ng the chuck sections between a first |ocation
and a second |ocation; and a lifting assenbly for
Surstrany bitHeyingemtidrt aneously (i) depositing a first
substrate onto a first of said chuck sections when
t]he first chuck section is in the first location, and
(ihe Pregepkinigntipn aingyta pravite.ainew aifd asefuésystes for supplying
gbggga@é%ta{@,% frhggp“ﬂ esSecond of 25 the chuck sections
when the second uck section is in the second
| ocation; the chuck table and drive nmechani smbeing

h d h
PEERRH Sifdlo bty QREW SR Hiseh Hichra systemanFoRing at ho
MmecHanidrogat $@ply|g? thtebtated RirkRiEtd m@tdl&hﬁ%aéﬁ %' on

to the second i on.

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 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 a substrate placed in a said chuck section at the first

location, and (i) 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 nechani smfor
novi ng the chuck sections between a first |ocation
and a second |location; and a lifting 5 assenbly for
substantially simultaneously (3) depositing a first
substrate onto a first of said chuck sections when
the first chuck sectionis in the first |ocation, and
(ii1) picking up singulated units of a previously di ced

Slth a e chuc tions
e O ot R orP e A Yo iR iR Mgrated

t¢ecuits te Kormasingulated WItHElt\baﬁysm'aﬂﬂudthEgglgﬁ?ﬁhgeglgleda

bl b
S BRGNS RBuck fSense grdrbie, meahv e fapmMidgthe
adhiek ssetibhebetwedm g fﬁﬁqe@é’téirpﬁﬁ& a cohaéﬁ?‘ca&oﬂg anda Wang

aspect, the invention provides a nme
iafseqtly o Slthsﬂa:nmally@nnu&amenum (indepogitisg BFirstadu@Strate onto a

(e a2 enb B s WIRBY Bhe el cPiuck ot imin dop st location,
ciral i prmm; 08 SILAKtE unS ot iof SrevRRL Bk suBTh from a

rive E smto nove the chuck ta
&ieGQBdfq It cBUgKs segtianstwhen ﬁtﬂ:eﬁ@nd)dmokcrrecnands in the second

%@cﬁ I up. t he di ced
fi rs{Cﬁgmﬁltk ir’’glct:kef%fbnéJ &rﬁlﬁ%gﬁﬁ%wg??aﬂ?%g ﬁg hineksiag
|°@©a@b'3”p waﬁja(substdaﬂeqﬂammgq a s%zﬁi:@ﬁlﬂ:kségb‘flbﬁaét?hé)ﬂréhc?catlon
%E'ﬁct &tgg&ﬁtheﬂrst | ocati on. The

gtrgm"? Lenge ?F%&Jmeyse‘?@ddgé@thm maan on a
tinme scale much shorter than that on which the
[ifti ng assenbly perforns the operation in which

suBdhirdaspess @@lrtyleeﬂormprmndesiapnemoelcbf mﬁgsanlt)é@ated
| ;
e“é&'Fg ggi@"ﬁ% @Eﬁ@?ﬁrﬁg‘? \?ﬁecﬁﬁﬁgzieggéwﬁssa first

bstratecorpa ehetk ik f
6ubs rpa ac bie@ﬁ@fﬁ@llgllggzﬂgoﬁ oﬁé?ﬁ 'ﬁéernaéﬂ]g/ &nn%to

t.he | gu ted units are
fice té‘ssfﬁ &ﬁi{sﬂﬁﬁ% %ﬂo@tdﬂaeéngmargsmqmmomjtmmmaele to
rRjval tﬂ%ddlé‘éb fifg sbbgtlﬁ'% " §(—r=cpc¥n a* %ﬁp %s??wlwl e

"substantially sinultaneou
gy lkaneeiistyh(i) pieking up the diced 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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4 suction force applied to the singulated units is
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
singulated units can be renoveqg. 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 lifting nenber

hg 0 a substrate, and a
oyl fre ARl B HCrnG SRR R B 0 ol Gigis, i the time
sAngng athich the swsctioirepgiiearte thé kirigitatBBIOaiRNd net
lifting menber nove together in at |east one

direction in the plane of the chuck table, but

pTepieanp e @hack WQ%WEémEﬁ yall§ sk tléﬂs: agfﬂaﬁﬁéét% for

towards and away from ace 0
TIREEIVing Arigibaatmtst e isingufatedpbard haedend %@dtndﬁfr@m #hich the

¢ SRaGRKEK h A Ln M i B thatulick eblais preferably rotatable to
shring trenfirst séstidroints FRspbsititie of tHeSt iy éébnhh? first

section of the chuck table and to renove
singulated units fromthe second section of the chuck

' - | [ d d
LrerEraniPnERing BEeAReRAREIRRY s B elib e havina
ﬁiJfrfame fon use;rienmagIa\ﬁsdm;’trau@Selr’(dI ﬁlﬂieﬂﬂfrtrl@g?ngtg%?ﬂhgﬁnyaaggrface for -
%‘%WE&/S'QEB'PE%%HBQ ?'ﬁ‘ee féﬂm@k“ftg IR Fembemanshaef ltimg maetmber
Irﬁaﬁé toRhEf lnté’tEIéﬁst%Héj@ r@ét%‘ﬁqﬁﬁﬁ%@% (aft tﬂglc&% é)gleabut

gctl on, | east one o
tFHﬁ a'P'M@fﬁcbfﬂfﬂﬁRﬁnd@m Gumable btheadirectionitewagls &¢d away from-

T ! |
St T Bl 8 RSN KSR kv o

fcmhmrﬁé clhma:mgtj@mhﬂé c@ﬂ?nr@ﬁé shbéﬂrétﬁgn 'Tﬁé‘?t%?né/‘f‘l’tlﬁg &%@Eon and

b%ﬁ‘@lg into conmunication wth the vacuum's
G PFEEA é'"&U'@Rﬁql@W WGF&SItdhglam@strhte inthe tfirsttsection of the

%ﬂ%!@'ﬁaﬂl@%nﬂ' thrlélT?c}veedthgrgnligﬁJlgt%% als #8018 the Ssgggrtlcli \égctlon of the

chuck table.

The lifting assembly may include guide elements which cooperate with guide
elements prowded on the chuck table for positioning the both the frame lifting
member and net Ilftlng 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 liting assembly comprises at least one vacuum source and one or more
apertures in the frame lifting member and net liting 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 & ball-grid array or
array of pads. Preferably, the substrate is diced at
a time when the array of electrical contacts is
facing towards the chuck table. 10 The lifter assenbly
pirgfrey thkl SUb¥Ey 0si t
e o ERe ahdlch o Sholbiey Bhig aBainet He BRPestia
ﬁ#lrfmﬁéwfutlﬂe &emhftlegmhmnberand néﬂbfﬂhga:ﬁ@m%ﬂ pi CkS up
the singulated units froma previously diced second
unit, and a deposit position in mhlch it deposits the

STreghifting adsemil Qith!
(are ang vhc depot v SOIRTGHG pBET AR Lbst By cn
gde iy B@l@[pa@eés @achoranpesagest a plwulnlit;z lof irlt@grated circuits to

d). Th
?te;%g% @IEH%H I"anlll'e lﬁae?rgtedté Pcznts rer%“q r%ﬁrch;g ¥ ﬁ?%@’@ﬁd‘ﬁ%&g an
@mrraysnfaalectaoalj @xrttactsf such Hs dﬂﬁillf@lcﬂéﬁré Br aff2y & pads.

n ta i,n 20 which the singulated unrts are
_ ? rsf ?'9 @‘ %Sgé‘ttf‘r‘ fﬁgdﬁ@@laéﬁ tine mdhea thElarday of electrical

Bbﬁfa%'t@%'%cm‘g"to%?dé: r@‘&%ﬁb@( %Bpege the net [ifting

nber is inSerted into eani ng position in which
S|ngulated units Iocated on the net lifting nenber

ThE 1eE AREPmBR! M rerabivomoves nni’%i?éci-&%@hé@% atft?;épé’i.ﬁ?rﬁm
ahidr e liRs aldry sdmralté fﬁnefch%% IFX rf)g ROLANIRG,
I rs PoOSI ? lpﬁ

nmove in a | oop includ
supstrateand pie %ppé%gﬂg{liﬁed anite Sicnh arprpvioxisiyedieed Bécond

sjits the first substrate
i R 2ipoSFpUSHER b TG RYskRels Fre sinauisten ote) |
di ced second unit, and a deposit position in which it

Sre erdb SI te%w'egﬁ trsularé Hl:l?ttgbolle gghttﬁe deposit position the liftin

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

Preferably, the lifter assembly may be arranged to move in a loop ihcluding 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
cl eans the singulated units wgen 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
the chuck table during the dicing operation. 15 In a
8@ Pleferspe embadinenhihersyisterpmay irbhsdeto sl BF hicte freatment
th a

o uck stem for co-operation w
ﬁ'?’éﬂfﬁféf ﬁg%ﬁﬂ%@{"e ?'H%U%&‘{ %mf%-?{ema'pr@ prefead embhadiment, one of
lsaid trgatrmentainiekmag bkl PPRIsHnGLAYe Mechani sm for
novi ng the chuck sections between a first |ocation

and a second |location; and a lifting assenbly for
' ' sl [ epositing a first
T BStPfet Yreter SRR ot e SR keaBoentaitoanay be 2
fiiel leasingaimit; wiietc tieans itSe isthdultitedl iuns WS4 bBRio 8ifle
éﬁlg gl CKBQ/ up singul ated units of a previ ougl y dl €
BsErefe Qringeibgrin@ulatasbunitaiskosated iimasciedneing
idatisgcond chuck section is in the second |ocation;

t he chuck table and drive nechani sm being operable (i)
to co- operate with the dicing machine to dice the

' ubstrate placed on the first 25 chuck section
];rl 531%%‘%{%“&‘?’“&8_@5‘%@ nt?‘edﬁﬁ?g(f?t"i)d ¢iEeUitonitstrhay fridlede an array of
sleetic s6sthtRWhieh fh& ! | b gt L fth .
aspect, the inventi ona‘?),r%g\?ﬁg.gs‘tﬁ&agé{ﬂgg@b{e guing &he dicing
SRPdIoNi ng a set of integrated circuit units, the

devi ce conprising a support frame, said frame 30

having an array of recesses; a soft material insert,
ca fowth nopédtt thel inbemtidrhprovides 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 fifst location, -
and (i) picking up singulated units of a previously diced substrate from a
second of the chqck 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 (i) 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 integrated 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 vacuum, In a preferred

enbodi nent, the substrate may conpri se one or nore

di screet panels, whereby each panel conprises a
plurality of said units ready to be diced and

Si y..the system Thus, system according to
t %%ﬁr %Pﬁ‘%r?ai‘g"ﬁsgﬁ BB @riayrof aneriuses plabed satassto

h . | . .. i « .
RO 8 SRS AR 308 k) €l s

bbaMEa AALNM Blegpeds canwmenigations ulithtaahefrsaid Re8ses and

ontaini A
B esD MRS ER LB 1E SebHedeskpnds,an eertyrerasithe
pneedssesisaels implaee bythk vagdukfius reducing the

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

fIf : kage design 1x1 to the
e AR, i LB S <R3%aY Sorfiss e more ciscreet

rRatels, ovhetebysrmbeparfel tbmprises i plarliPbf S48 Whfs ready to be
S l'y suited o

raj | abl.e. k 0 which b |
t gé%ggf’gﬁﬁ@ﬁa@iyp ﬁﬁigmn&aé}%ﬁ gv}s,etggﬁacwéing)tetthe invention
he adRPae FRlSH R SVibsyarks ﬂdﬁ%%é\/ﬁﬁﬁheﬁfzg é? for a substrate,

nbodi nent, the system nay

e
Ydpah in itagll, iy beea sipgler pamelf M systerdittsK chitthée bSA & batch
?qgg%&ti ngdbeyvi cebryga\%t be Edagt ed to receive a

UbST T at e of ARy PPiTiEIeanAgVe ssy¥e! mgpalsaeash containing many
unitd etrexpproxichatingize comtin B ro ¢ ?él%)ﬁb |

Ct}ﬁﬁk table for gJiin ng, segia_ra%%?ﬁg pre g%’é/]rs{n%ng hgceessesa
FMHER Page! Bad dius radygingibedesigiense tisubsf thatsubstratawithin the

tenpreferred enbodi ment, the separating device may

have an optical identification system whereby the
systemidentifies when the predeterm ned 30 nunber of

e have passed a cutting portion of the separating
ﬁﬁgi J‘-éé,tem maf/) B applicable to a range package sizes, from the smallest of

QFN 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 sysfem may further include a separating
device upstream from the chuck table. Said separating device may be
adapted to receive a substrate of many panels 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 panels have passed a cutting portion of the separating device,



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 predeterm 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 ogher physica

paranmeters. 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

e i MRy te o be.a singl e panel
AR SO LR Syt BiRSE A8 ofe S afuen Foftiedbaagropsion

or at 10 least a snm
destemandimstioctiiescutterardt tHedoriding! SURRKLEL tﬂlﬁgf&%ratt@ b new

D or. instance,. for a gi ven vacuum ar rangener
tﬁjebe%r?%? 58}’“"9{} erﬂfﬁa ferpingshember efpangleaSaid pregletermined
av@nbebhayBEhh ' ticyl ar .use,
durin the cut t%gwéyc?%% %a’g%@se%p’ay%@ Iﬂé‘?‘g'o” of the
ntif® @?”‘@f chyginlable emgthee physiealstaahheetarrd ﬁltérhﬁﬁxfcé?}astﬁe

y

t [ O cutting activity, 15 particular
i ﬂ.ﬁpgﬁ%’gﬁnﬁg%bet {gﬂpgﬁc?)%%}( 5@? RECRIRCSHf the ngmbers obunitsiper hour
itbat emuiegadedFor a system adapted for use with a

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

- ' kit b
o R R BN M AL NG SuSS8 ie T narsingle panel or at

10 deastensmabnumbsrdfipanelss tMr@Crﬁég berdigﬁifd’t%dwﬁtaaégr‘gl?ﬁ‘gpdnng

15

20

25

30

lL.ates a continuous process Dy processing a
Eﬁ%ﬁ@]‘a &f nﬂgﬁ’@lrg?gtan%ﬁe Rariigstanss, #;T Ai giverevaasirgerangement,
sheuhthlia i ' r, i nst e, if a |
cutting ans% gﬂrgggglgﬁé@gp@%%e?ggdb? agﬁﬁl%ﬁﬁﬁé‘%?'? which may
OFeritParticiéar vse dugsg de cuttiograntioni tih appevBAR&IMANdr hubSber of

I [ t f )
P %@iﬁg%g%ﬁ%ﬁ%?@ﬁe é@%gﬁ’%}crg%gz iﬂgsgﬁﬁﬁw\r@%gmuﬂieg activity,
pettiadarfyon rdlationgothie patraGifigistze BF i‘PQHccg;s%? tLEd rsqgigﬁéqj

singulated units, conprising the steps oadin
30 substrates to a rail system delivering said

FUP&lSBIS alaptddfor 'Rk witY § AR réntber 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 pahels 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, gnd; sorting and
categorizing the individual units so as to separate
them by efficacy. Therefore, the invention provides a
conplete systemto receive a strip of integrated

C} j e and, del iver sorted
SPREt bigbrabehieably Moot Sl enchknagaimaubstrates o
r pjaEticecsing (btedsyrsitseielaayitHie 2a5radicphindd &4t i .
dﬁ.{/i ce, ar aLt erl}rrgt i v_eFf/MV\_/i thin g@!r;eg@m{ég%éhaﬁ‘ a%nbgFrYent,
cIRBINGR3!d SHostptes whilst nAlBkRInipg Mive presteteimioedtspatial
dgti vad p di nent , t he dicing
T oHgE e cehuetith B BORLASE (T REe TR bidmasssr to
asgfarate ang cohtrohindividuzt luaits| asditsedtiahd %ﬁi@gorﬁﬁﬁsﬂhﬁg
tiﬁﬁ.v?(ﬂuqk tabl es al ong} sajid tracks passed reéspect’ ve
CUPMAE MR SO 25 togiRRarpiegthem by efficasih t he subst r at es
using the cutting neans, and maintaining the relative
position of the singulated units within the
pT'é%F@f Aentheciaventien arovidesaagempiete SystarR 30 08I0 atSrip of
faT=Y Lt hin 1 he substrate prior to _
RTARRRAIAS Stue 1ph SR cHEHERar sBrieB siagptestionts ready
sfps usepresvagkingi sidjectiont | o
HoU{aéégP rla?e e ,o%li mwg%ﬁrﬁﬂé&@?gte%&ﬁ%@%thm a
iy ?%et pealtespatively avithin iBgnpdileanonstdvetivnagéthayth step
td Rty thadd qg%ﬂvewﬁéﬁ temfor this enbodinent,

on |

the dicing st¥ ma de a plurality of chuck
tabl es, and so 25 be able to accept a plurality of
her @]rﬁef,erred enbodi nent the system

rips. ln a fur !
ﬂﬁf PraleTed ﬁmhoat'mﬁpt qdicingiaier mayciirtbep prludetpading the
|sedstragiietotd plialitp B 8hudid A ferred .
embodi nent , _gach t?r ackurra;[/ads'%%g)or Ogo'glli%ncgf’i RISsYp the chuck
¢ARler alenmsaid 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 singulation.

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 plurality 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
mnimse delay time between these steps. Further

i ncreasing the UPH this enbodi nent provides a

staggered process 10 In a preferred enbodi nent, the
singulated units delivered to1phe net block assenbly
are placed upon at |east one net block. Alternatively,
there may be a plurality of net blocks. In a nore
preferred enbodi nent, each net bl ock may be | ocated on
dnA almord QGira I j ,..each track nay
pors S Anelted crhbiert SFATFolk Py 88 dellésiny ot shuck
§?€£§-further enbodi nent the step of sorting and '
categori zing includes determ ning whether each
singulated unit falls within the category of 20

e fai fusthieo esbotimeaf, findidg| | hgul at ed
uni t. requires.re-worki ﬂgug”%ﬂ( ﬁé@%ﬂﬁﬁ”%@@%@" &We'oag'"g’

iPRPEING: sgsainasend awlagrgtgtru'ng stepsdna stgggerestt seflRMcE®o as to
i S t unjts, conprising cassettes
%‘?gﬁfégﬁ%}t’ gg}eabé}%gﬁttﬁ%eeg{e[p&_ arail system the

rail system being in conmmunication with a 25 chuck

i:abl e _arrangenent; said chuck table arrangenent
YEBEENGr8adng dhe hPH shissembeodimentiprosides al sthggereai process

held within a predeterm ned spatial arrangenent; a

flipper for flipping said substrates whil st

e mrefeniathembedinperedtteesing tiated DAk @bli ML
QE]@, Iﬁbpckmg sen%lnmto ep;ggr]ate aﬁgﬁé g%‘h\ﬁr%?ﬂ?n |@|étd%lgf3k
GRS 2 YaHE; P'ace PgPﬂé‘t t eRE IS blogkn ltetnativefypthere may be

s edaviafity OonetIloddae singulated units by efficacy. 11
In a preferred enbodi nent the chuck table arrangenent

may include a plurality of chuck tables on to which

t tti f
B8 R L SRR RC aéhioet Bk Tamebe Iosated rumg

imeiivicudldrack. Miterizaiveiyngath @rdcﬁ'r@%y YEphste bhh Q%q%%gf’thae plurality

sjingylated units within the predetermned spa
%r’?%ﬂﬂ%ﬁ'&%t 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.
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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 ghuck 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

otrhaprefeueid ¢rabbeisnem®hé odi ment

thF CIEUle‘ abl e ar r%n enggtacﬁg‘{/b? gﬁg‘g%ﬁe@éﬁ{%'ﬂ‘éﬁﬁé

t Re'TFBAG ﬁbus’f 'ahies pp e whidhardioadeditkastbstrates 'ifting means
t /fp! i j functjon fromcutting of

o aingihe MRS LIGERIEY abr30idns ments faor o
preindaininy thebxata iuenbos dreof et diAguIBRR SN ithAThu e

a&%d% e or conmbi nation of l|aser cutting, wat j et

cut ti ﬂed”BPe‘@llsBaﬁa'cﬁff%nmentmoar@bndinfgmottheir pPEEbAMiEHN the

mﬂa’i@bﬁork&ﬁﬂgu@%gi ng may include the use of at
30 | east one gang bl ade located on a single spindle 12

In a further enbodi ment, the cutting neans may incl ude
[ spi ndl es each having a gang bl ade of

?rﬂ% %’ﬁgr w%%&rgdfwg?defM??ﬁB ahwek talle ragy be docateddn a
trespscthet tradiefor ovdméntsdf! preferred '
enbodi ment, at | east one sd|c1)é|5 ﬁhpékﬁeb%nigg%%q%@gy the
WUPRTTAS, dRdrprandestly frank theAbther mhutk ebles each track may
have associated with it a plurality of spindles,
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 a more preferred embodiment, the chuck table arrangement may be
adapted to permit the loading of substrates on the at least 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 still further preferred embodiment, blade cutting may include the use of at
least one gang blade located on a single spindle
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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 mepy of the invention; Fig.
1(b) is a side view of a part of 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 is conposed of Figs. 3(a) to 3(c), shows a inlet

rlaid furthss ertdodidknt, hBe %ﬁ’&ﬁ@hﬂ(ﬁg)ﬁﬁ% grfc?@bggudés% E(kﬁalgf' of spindles,

whi ch is conposed of Figs.

seé_l,c?\ RAVIRG aidang bigde b saliltipiatbladesHiog increasiob ubé rateaof dicing of
ttWé'%uBPHQ glable; Fig. 5is a first viewof a cleaner

unit of the enbodinent of Fig. 1; Fig. 6 is a second

view of the cleaner unit of the enbodi nent of Fig. 1;

Fig. .7.. which i d of Figs. 7(a) to 7(c), sh
T st BB BiatSrrad Semadment i dastionel spindlestafbe adbociated
H . 1 i i . 8 t 8- 1 - .
;Jﬁgh élr?%ﬁflgﬁiﬁgh%ﬁeg@m?ﬁ:gg% 5%:0?[‘35?1@ égzgpggocggt)ed with it a
Piyrality, ofapindies spassepsingtdéastiqye. bidda et QPQ@Q or?@;@éﬁly a
ig. 1

L.ql e i assenmbly of the enbodi ment o
%Flb'{aﬁifo?f%‘%%%mi %%Bﬂ%’&f&‘da%ﬁn%@gnt- 10(a) to 10(i),
shows a net block assenbly of the enbodi nent of Fig.
1; Fig. 11, which is conposed of Figs. 11(a) to 11(c),
shows a lifter assenbly of the enbodinment 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 ahd sorting
system according to a first embodiment of the invention;

Fig. 1(b) is a side view of a part of the embodiment 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, whi_ch_is composed 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),
shows a tray lifter 10 assenbly of the enbodi nent of
Fig. 1; Fig. 13 is a top viewof the tray lifter
assenbly of Fig. 12, and a normal tray stacking
assenbly, an abnormal tray stacking assenbly and a
vacant tray stacking assenbly; Fig. 14, which is
conmposed of Figs. 14(a) and 14{(f), shows the nornal

15 tray stacking assenbly and abnormal tray stacking
assenbly of Fig. 13; and Fig. 15 shows the vacant
tray stacking assenbly of Fig. 13. Fig 16(a) is a plan

Vi ew Of;j ' -unprs, Fig 16(b) is an

el cvat | 55 Sanien B et BEteAbPFids"blesom(Iazbpwe a fipper unit of
athsoenibediment afifigher enbodi nent of the present

i nvent ion; [ is a detail view of the

20 . Fig 16(c) (
suppor f 'Hévi C"b%cif? PagRHP! Figsg9(a) td §(a), skbvesaniidle unit

VasserablyaofIge ahfiddh ccording to a further
enbodi m%lnt of the E,'%Sggé{ @h\a/}enti on; Fig 18 is a top

vi ew ofigarl 0 whigr iatcednmosezof Figaw arg) ﬁmioe)%h'bﬂ/a a net block
Sé@e%'y%ﬁ@%d'rﬁ%dﬁo a fGlE't her enbodi ment ‘of the
present ’i EMBIIIBENEPlTi91d: is a flow chart of the
r ocesBigadd onRliohdsic® gy sent igure 18, .
IF:)i . ZOgias a fl owsghgfré&gf% a p?dceées]?g)clg(:ﬁgisrr@wsbégﬁer
f ly ofthsiembediment effdgpdesent i nvention; Fig. 21

s a detai [ chugk_.tabJ e according to a

furt he're'b' ggg‘gﬂﬁbﬁgﬁ@hlp%&fﬁﬁﬁ'%-eﬁéﬁ} {61 TR/Ehtshems a fray lifter
mmmgomm:embanﬁemoftm?. ¢nbodi nents 5 Figs. 1(a)

shows lg.he verall construction of an integrated

ci r cuit'9s Aniha temyievs of therfiays ikteraansehitdy of Big2, and a normal

RO R et A A9ho i i fedindbohebbbeand anrcen ray
ét@?l@mg]gsg%m_blyon ~and a sorting section. Two
hort 2qahal 4 PAiRR ' Q0mpasSa TR HS 1)§(eia)na9ndY'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:

Fig. 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 facing upwards (however
the system may be nodified fofg 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
first canera 3, mainly to check that the substrates
a~type suitaple for use in the saw ng and

TS FeHOg JRRRAIMERES i n detail below, the
substrates pass to a twin chuck table 4, from which
they are carried into a dicing machi ne indi cated

gEidsr d(a)yshawsrtheToiesall dbosnartiomost areinfegratedd@rd By $B#ng and

' desi . il t b
eSS PN, T Al e bbb s i (g
v stanmbis ddwed flond avbes. at s mp Sy 3’{1@& %’énﬁéfoﬁlsg%%icing section

brushed, and a cleaner unit 6, to a

aRREARAMING Seelion-tTiwe borizontal dinedtionsasse markadfX hRaer
unit 8, where, as described in detail below, the units
are turned over so that each ball grid array faces

dGieneawitsg afit Sosiragsysemds 16 safihlandl Sorlifedub SF&Y Sohich

it _assenbly 9, including a's

b idle u : 9, .

défﬂf.a Eclh'é%'gwémtegcat@% gireiteg dThet aaﬁtemii? ﬁanhﬁlihtr_tyos@tagle for
NAte iRSHe Jhi shows the portions

tg_ F(?) %f‘a thi s ?ygsop eéfn%qlgﬁﬁq%@%qb%deﬂtﬁaﬁ E}fﬁaﬂkgfdcty?ta‘cﬁsrpn a
LT i e ehons o XPUE H RV thEdystem
Bﬁé}’ Pg%Sé%?%r %eé 888%?2 W@Q&ﬂt@@j Speuits @si degcrihed leiow).
Ofhe slitestrytes ene indeftedii t i hsked up
fromthe net bl é)nck aegslg%gt:hs S?%t%ﬁ fEIO?V ?%E%&es Ssmg a loader
assembly 1. From the loader assembly 1 the substrates are carried to an inlet

rail 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 substrates 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 1 1A to place theminto one of two
trays 12d, 12e. A vacant tray1gs kept at position 12c.
Once filled, the 15 trays 12d, 12e are noved (in the
direction which is dowwards in Fig. 1(a))
respectively into a normal unit tray stacking assenbly

Lahigngt tr S 14. A
i teanenPOckiURY by dh, e Gt aSL R GG Mard sarond
p‘@gmrao§UD§equmﬂ)emlhaemgmHte@@wﬂg paks 6 %eretjo%k és?s%mbly 10.

has been renoved. A new vacant tray is noved
position 12c froma vacant tray stacking 20 asserrbl y

i ; n
b0t ment e SR KN DA TS SGREBR R e Greqfimmarkes
iA]“'FF'Q 1tg)afn framediftev aesembiy |Frd|@atéd lbéwh@ p%Hﬂfhs%@y ‘éh&%x is
W'ﬁelnqw'oéiﬁ% 2t Pobioh gﬂ']]h and i n
8e View in 89?'&'89? ic ltﬁUpﬁeﬁl\gely @Qapts dlltrmg the use of
rtlmsadwteassenbly 1 i ncl udes a nunber of cassette

magazines 1 a in a region | d of an upper stage 1lc of
the | oad assenbly 1. The cassette nagazines each

t f k strate

e 5‘3': hﬁ?i%“ﬁﬂ%%’% RFREE 8 frof s nél Bk Pasemb pamel iter
assém | Thendrg theaq

wich e dot be‘" made. of “?ﬁdfﬂ?ﬁgud Gall YRS figera
8?§%P®s 1 %@/“5@32 en) frqmdyerﬁaqtla,nélcsmpmta lelf@hﬁuses

t ed

gtebgéttéladntg%rtngﬁtat ethﬁgs;%% ?@gns %%ﬁ%?&e%mm%p@egf:tgg rguahty of the
HBlgh Anseagcaidingly ewdrols telifter adseinsblp arwxl t@%lééé‘tﬁf?ﬁ into one

ds.th ht Fi g t
O SR a8 1210628 98 vhCS (35 et et Bos tpaiaer Onerifliedethe
tdayS/éﬂdbyZe afd ﬁ’f(ﬁ/eaf(m’i!h@ cﬂréBPlbﬁrwl%c is Egﬁn%g(gszinnﬁgi 1(a))

, i is conposed
’%?BGEW‘?JY)H@P agraqar@p@rumt tray s‘taekmgmlermbly gBIamEén dbRorral

/ L hear r via a
Unit fray SRR Bs Bl L0 ARV iter FeberhBlyd o anvasant tray
fsomaositinm12¢ tmeddacedhiohelbeofBREPZ D8, 12¢ has been removed. A

new vacant tray is moved to position 12¢ 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 .
Xin Fig. 1(a). The loader assembly 1 includes a number 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



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

| owered al ong the up/down linear rail 1j, 15 until
one of the substrates is in register with a substrate
slot 1m The substrate is pushed into the substrate
slot 1 mby a pusher 1 n. The nmamgazi ne gripper 1 h,

1j is then noved to bring another of the substrates in

irfitegeAss elrtgitsTAsE Ma it LRLEh,W &h the
fubgtrat e rsl ot 1 m | %Jﬂteﬁ%sg]v\ﬁ?/{ggkﬁggﬂg\gsﬂﬂg'%r%{bégapﬂ- At
gast opgoassetie magazine 12 infed at = émectotthalibader assembly 1.

ot 1 m 20 ce the substrate
R Boobonb ot it hetaRadriniga srribd ia e deestioned
tovaradartide rightlirt Pig. ' r4 i 1L 4ke Ses .
o %mﬁf P up) g hear e dgzihe Bgbe, JH R Sice
Hﬁﬁ)ﬂi slexdeved) By eellesntld andlometorst giel maghzihBeyripper 1h,

o : ly 1. 25 The jnlet |

S seoS s d e iter P ABT A nper GobPeAn. The Fragiazine

grippert th,sii iteinstalled droakiupgidvim likgarckaf & Lizo8 g?/iPhQrt lEIiogk 1L.
g e

1(a), and in Fig. 3(c) in side view | ookin

direction opposite to Xin Fig. 1(a). The substrate is

Assbed vhbhe ; tole WL d siti,oned at _

the roller ZaFS%é?%i{gsalﬁ"gbcg?ngﬁ',Beteﬁet?%'ﬁsgg??g?%ﬁﬁ)mfgﬁzme
10 grippeisiiedi.dbe lgwehgrippersti ic aotvaed b EheylindRea ke k88h ke

rtngg Eiinéﬁ.{ V\?aafg'siﬁ' 3.is.17 . anal ysed E\;y a_conputer

System o dids ABISiRGS NG therrassatie magazine 1aismiobetweten

thadeagegtiype, 14 ané lies kipbbBgabp ent and its

orientation. If it is deteCted that the substrate is

the wong type for exanple, the progression is

m&m@taiz ; t e, substrate can he o

renoved ﬁgoéﬁy%phez 12’3??%%“%53@%@%%’8P995‘? UP@:CM"? peanyail 1j,
15yt gae of tep eubstoatebys trhredistesivith @it tdite élaﬁlmlﬂﬁé sdstrate

4 DSB8 08 RSl 5 RBLA S Tabmaniaine arpper 1h,
1j is then moved to bring another of the substrates in the cassette magazine
1a into register with the substrate slot 1m. In this way, all the substrates in the
cassette magazine 1a are sequentially transferred to the slot 1m.

20
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.

25
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 roller 2a. At this location, the substrate

30 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 time the |ong 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- notor 2d and belt Z2e.
Once a substrate (which in Fig. 3(a) is shown
including four panels 1 b) ig7located over the rai
supporter 2f, the rail supporter 2f, which is |inked
with an up/down air cylinder 2g lifts the substrates 1
b upwards, out of 15 the horizontal |evel of the inlet

I & T I . [ t,.21 rotate . the

[8319sed 862 SoriaitP SPER], 16 RsHisIb4t (i S8 fef inttBE cprrect

brackagertypet focsheick itstdligongnt 00 ity odtflatidh af R et that
in ordtgr that the _substrates should be

ane
gth?rsé’éisf%?t%ﬁ RYYORPLHPE FRY eX@mvplentherorogtsssiafi iscudermatically
bgbewed TR ' AROHS strates _can
i ni ?F\%I 1 t}bbﬁ;@gfst@ %g??el ong a&élrgey%& F ﬁﬁﬁé%aﬁyﬁg i(§3- manually).
but are rotated so that their long axis extends in the

A BB ot B s S IS i s rotte
moed etk bybéthete fonedra ralROBpbAES 2 ur}tﬁ Iit;{;reé r aﬁgs‘tﬁéefr 2b. The

lifted fromthe frame supporter 2
484 sHBPYtermisdas 2 generally sectangalss eppey stidscd, and at this time the

005 RARon A TRPEF shder lnabs yizhEiRarectcn & Fla (Y.
direction, and horizontally novable together (in the

I ft-r%' ht direction as viewed in Fig. 1(b)) by a
T R pecess, MerpaseIa PeAglet rilsiirois alighedrsing a servo-

eS8 AR p8ont's LAOLIEp AEIELELS spurypoin
Aur prnelsdb) is Ivoatedtoverfthe raieumortehf, thisi rah siugporter 2f, which
| | ow.. The..f Lif ] Ab 18 is
A G S oA et S TSRSl i e, out o
e Boezomal RvEPSTBefiflet rdiRt %SP@A%&OS n%!tBF?f, ;}{n%t belt 2i rotate

aﬁ’?ainst the frame lifter ne . Typlca
el syRRATeY Aeatsbiheseby refhteithe substnates 1if The esthticr s

' : ' ' ith.the conduit Ai. A
S 5 27O B HCRBLARN A 4 BELG ORI e grou
veaorectlyaigaed sithctheuairedh ek fabl@BRbLSSed68BW. s rotation
means that the substrates can initially have their long axis in the 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 frame supporter 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 tdgether (in the left-right direction as viewed in Fig. 1(b)) by a s.ervo-
motor Af. The portion Ay includes 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 below. 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 height, so that it can
receive a new substrate. The gperation of lifting and
.rotating is then perfornmed for the new substrate. The
frame lifter assenbly transfers the substrate to a
frame | oadi ng position of 15 the twin chuck table 4.

i hi. h Fi
Té" @gﬁr‘ﬁé&ga ME ctoﬂ%fﬁbﬂ)ﬁ t+ % O%Cﬁ\ém’] Iﬁgtfrﬁg I?carv é%@%r:aglpg I‘agfgfce for
Fetgunlmg dhe substratecag=imgtabe Framke liftéraRaRiber GWP%%:II)Q "the

roung a vertlcal axis, and includes two i

{169 membgp AbjRclides Benymber @hawgmespnntseface

co ARG ay 7 SFE4, ASUIEH Bl 4537

deterpdnes wlneéﬂlaerdhe%cuhm safrte 4 é@tn@‘fe@h%p‘pﬂeg h@gaﬁve
re the substrate is retained by suction usin

§Bee‘°rst'-’lﬂ? the,aPREUER) Ok deasivaton (@ 5. baeause ibistno lmger in
eoRmiMiealio P WithithE Aperiyfcjum source. The menbers Aa
and Ab each have projections Am An at their ends,
for entering correspondi ng apertures 4m 4n on the

ﬁBFrhé ﬁghﬁa Iﬁ‘[g tnta%r% %E na}lrj éléﬁ%@ﬁ;@{%ﬁé&@%&%é?&g%a frame
vupporéerd2fc tHeoframedupp opfer 21 kRAWE (e \MQ' &Lé[ gétf and

the cassette. During the dicing, eac Str
keight.moothat Hganaesaivers new zubstratd. Tl af;garhﬂm of biting and

R Kbl Wb hae CPwGuBabrale i o 72 10

position of the on the right S|de as shown in Fig. 4

one formerly cupi ed by the section 4b).
%%?@&? F@ f i@se"&tﬂ)‘ym&@ ithe stibsfsaledpya frame Ioa@ng position of

threstinfih @ﬁuél@fémé lay TRE abﬂee 3¢ g%\ﬁ@ﬂp C}PeV'FYVdHé: ig.

Si mul t aneously with t eoperalonln
4(e) 1 2md rreFrlgeA(bs)Uoolsmgenpdm dseatldrerlmgtT(a) Gt isrﬁrﬁartd?é%i to be

CHAEP" (oot Ryl 2 el SXaate THoles e slopiianiasstions

44| b4, nveriieh hr@mterchanged by the rotation. The frame lifter member Ab of

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 |
their 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 180° 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 Aa 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 twi nqghuck table 4, so that
the twin chuck table 4 can cooperate with the dicing
machine to dice the substrate 1 b which has just been
deposited. Thus, the tine during which the twi n chuck

tabhfhves ifter assenbly is _
effici en%ﬁ@ﬁﬁé@%oﬂ‘éb%?ﬁwﬁ? fpf)%@oﬂgo%%@ép??%e%%)’éhe]éaptlon
sttbstrate and the renoval of one which has already

been diced. Thus, the throughput of the dicing

machi ne is opti rrised, vvith as little time as possible
V@iFriBineBub %tmﬂn ck table. The net
lifter rrenblgr h@ﬂg%g‘*la%‘te PRIl memberAl
lapssits @ new Swhsttate m: tﬂm,oh bty nat rﬂ&%ﬁ&ber Aais

_ j T Lifter Aa t hen noves t
g%’g%{aatt oLAR e At et o{iaPrevdousiyidiged subisitgte 1b.

THemnet lificewiraBbi Ag dontdiRg aPQHDFé%t 9 1Swe ? gu[flggy\ll:v'h%{bare in

in a view looking in the direction opposi
FOMMRICaHOMMhe? vagUUDWeUsCaiviaid comduitiAhl So Bt ehe Ret lifter

ShEnBR et BT LTl o e

snﬁaﬁm&mapgnu@sfunm@ RUSKH d
is rai seg by %ﬁ%@?’?%@% fﬂ%ﬂggn%léfter

gﬁae@’g[yd eBdEPge%awaMﬁtqm the twiouahuek tabie 4 mhasmeftwpre
ehutibhtablé a%ﬁ@é@%&ﬁfet witH the éi&\maqc ha n}‘s QU gf?% F@Ssqltpﬁtrate 1b

i nto conmuni cat via a Ccon

MRChuppRiust bepasieposited. eTrﬂuarme anmrﬁﬁq wﬁh:h3tﬂe fwin chuck

ated units

gagﬁggsﬁ’%g’%é‘%{ }"’ﬂh fie iz e %‘ﬁ%ﬁi@? imetfisiendyaisethboth for the -
teposition pparreey s@@stréﬁ@%d@‘tﬁlér@lﬂo%ﬁf Uf‘&t\é Qh cg]fo t§hgl§?§§y been

Itherg nmenber is turned of r ane

'Hefh huﬁ"mt{?ééhmmpubﬁﬂthﬁadlgngandcfan? 13(;) ?np?rﬁgg‘ega??tg?es little
an ebri r u

e 4GOI TR T fbbfng B YR ading & Thuck able.

The net lifter member Aa lifts the singulated units 7a to the brush unit 5 wﬁich
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. 5 in 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 6a. The

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

Simultaneously, a frame supporter 6b inside the cleaner unit 6 is raised by
pneumatic cylinders 6c 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 thé 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 again agai nst
the net lifter nmenber Aa. Thggvacuum 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

| mber  Aa. Th
R T PGR 1A% 1o, S B TR IS Ringtin of the
tried lifter hrtemthrAaalsetun‘ied bff. singul ated units 7a (i.e

the side away fromthe ball grid array). After the
cleaning, the net lifting menber Aa |lifts the

iHROfh mto t
et ac@b%?mgeﬁggst ?ﬁtﬁ:ﬂf c&% \g‘??tahgqﬁ%tgolaﬁa 4if lgt3.of are |
dytiaten to rEmozaejuseand I’@bbﬂsdmaﬁéeﬂﬁ%lde 6f t :tll\'hﬁe §H§W&téd7un|ts 7a
e | CIr0SS-sectlon en Vi ewed
M‘E‘Fﬁ !ff\rg&ﬁgl wﬂﬁfxdff (aé?"t}}‘ H"?(t IS inHe sWTagedkavieg the ball

vbatacyd)ewed in direction Bin Fig. 7(c). At this
nmonent, the net |lifting nenber Aa and the heating
bl ock 7c are aligned by the projections An entering 25

ted I 7
ARST Wi Serdées Gne Ao OB IS REuNG 065 £hln Fave bess
bleanedgtrtel water dod/duiejetdef §r@&é&éﬁ/§%di ﬁ*ﬁesfrgrﬂeaéfh?goﬁer 6b

contact with the heating block 7c, the suction
Pavesdipare agqin. undibthe singulated anits gacrre agairsagaipkt e net

Nftér MefHdWd ThaQ/ c*i’quWEBDr =Sis a?,;g ﬁﬂuﬂeg }ajtgg\%%grcqmyﬁ Ah,

apertures in the Upper SuFface
ahe the Haelum U obthedrame sappbrehob ds teofhagsbahethis

ﬁ?lg@\%&pggtatéiﬁgﬁ% t?lqr} a%lélf)r? E%;H%?QAF%‘ %Hlayg?gﬂﬁfaég ?Jf the net
Hﬂ;élshe&tb% A Thesvatar batiedr 1o 5Fare Q&@aiéﬁaééxﬁ”ﬁnd clean the

ifter assenbly returns to 1ts position ove
?WeélSUFfaW Oéﬁ‘sﬁsﬁﬁgylated This 7 arte t thkexidépwaiydiorg the ball grid
HRafy.ne to dice the substrates

After the cleaning, the net lifting member Aa lifts the singulated units 7a and
moves them to the upper surface of a heating block 7c of the heating block
assembly 7. The heating block 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 7c¢ 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 7c, 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 7c¢ 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) 1 b (i.e. all portions of the operation
of the lifter assenbly excepiq that in which it
interacts with the table 4). Provided this 1is true,
then the speed of operation of the dicing machine is
not reduced by the tine the head lifting assenbly

it N th 15 Any d
ey e BB PR b Sz o
treabheatirenblogk&d. by a cartridge heater 7a of the

heating bl ock assenbly 7. The system further incl udes
an idle lifter assenbl y (i ndicated general ly as Az in

E\'t fhls b@h)t)thé“ﬁ'a% ||1?err FHBW %ﬁgt ‘%’ﬁ’é’gq l? rSL'ﬁ&SQ‘E%%? gr

{m y a servo- notor
swgu ed ualtabankidhé\dranmeﬁerdéssémtﬁlyeétum@mé Moéﬁoh ver the
le Ad,is directed at th

hat the
EisigB SEeShely 2. ThS it BkeR &7 diohgimeasting fo disedhe substrates
thés praferd t
e he Ry BtlledSt af gieatid Mt B B e AR ReL )
?%ﬁ%ﬂbb’ft@é}eFMWBcﬂet ohactiens: e(l)se@\na@ﬂonﬁﬁmé wercadck table 4 -

¢
U heliudfilha t1G0K B8 5o RN [ Bund & 1Rt Bl ashambiy, and
(hepickihg upi 4 hew Abstiatd(@)eh ¢He ONPHortiBRs o?tH@Héﬁ‘aﬁgp of the

its 7a, and the vacuum source activated so
dte1 Asssmikly exeenidhat i@ whichiihiaterantstwith trmablesm)r fPaoeldeﬁ this

I er Ac
Par e e %t 5 oBelBbf o e bkl Paehihen Atk reduced by
tb@kt)nye thedead daftlrigcmemblgs taked o intdract wigh i ol$1'é"r LRRS.

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

flipper 22 wunit 8 is shown in top viewin Flg 8(a)

Wdrdbd:bﬂwa&(rl@:h th@%‘ff'ldlﬂaﬂe@l il E?ecévé)p%ral}édﬁ 51eat

portion of the flipper unit I's shown

gJensateg bn atQ@étT@QEdlﬂat@Wa(of thEnkedtingopieck bbs@hbsﬁ I Bhed

BT P e PR ey aseinly (o cafathgenerabiyiamAz in
Rigu (cbe)) wihicheiscebigtbdatéd QBft-rigtan Fie 01?5{}%&' %&R'/o%biosr Ag.

_17 re placed on the upper surface

his |dle litter assembly includes a nozzle Ad. The idle lifter assembly Azis
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 idle 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 liter Ac. The idle 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 the 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 perforned by a

s A1 to-t he fli bl ock

L‘Ft'idé@rlsu 6\%6@? %Wlﬂbﬁlg %(‘ﬁ%t SI?CH{I Hig- gtr)|lo€}ﬁpg in the direction

ah(r dysortiahiafihe fifpper Unitss shownha ey, l&éﬁlot)ﬁﬁlfbrlﬁ the direction Y.
down, The next section o

war ds, g w face
g'ﬁ’PP& for?é qaalﬂsea BPe¥ hawggéwmqnm)sgﬁcfm surfaéesg eah
chﬁwtalﬂ(r@ abé‘tlﬂ'gggrﬁ’ CMhanlgéé‘?on %R %éﬁ/'sgw&;eo\ﬁg aacgonduit

opposi t€ to t i rect
3tviQnee theksinguiated beitsi7a ect ptatel. orTthe ushed dorfaek of the flipper

9 | ud ' | ock 9a | db
Hak 48 vBBiBSRES af the ofenian Agseqeacivaieel adiths
b%%ﬁuW&@dir%@ (iffli'ﬁé‘ fltdb@"f ugh% §étﬂ&%@§8%#%é§wg@létgg Units 7a

down, the id is raised

dheasgmeattached t@theaipnﬂﬂtsacfacetosf theo flippenbickgzper
surface. This is perfornmed by an idle block Iifting
mechani sm i ncl udi ng 25 up/ down cylinders 9d and

Whitetiis @uadﬁrrmsbénﬁ%ﬂjesAth@ﬂ%Bm BRIk B |5%{aE§&‘ about a

i‘lﬂrl ied in comunication with apertures In
izgptal gxist %thrgp@h BB sertredinto the pagaim th$e1(b) and 8(c)) so

ShAHC RN e RSk HHPY b8 \uch ReerbilBeed apuiard e
|f@l¢® dowowash The tdtetnnd medﬂpmﬁblbck 84 is EBﬁohﬁé@ by a servo
k9a an .a g ﬁ horlzontally(ln
|”é? rBE oW 'C&‘N?éleg? ipgwo? 'PP@f blpck oy agubber belt 8d Note that the
| rail
B P P s AR s hBgare
geMEat h the flipper block 8a. The idle block 9a

passes beneath a second canmera Ae. Using data
collected by.the 5 canera Ae, a conputer system

dhalnesesettion oRiNG Sidtemas -
i_L %gl ated UNits 12 Lnot eﬂﬁwg{mlbwgéggggﬁbgg ﬁ?touﬁ‘ in Fig. 9.

akbis# tamvew, E{g, big a view looking opposite to the direction X,
and Fig. 9(c) is a,view looking in the direction Y. The idle 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 block 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 units 7a on the idle block. The vacuum source of

the flipper unit 8 is then deactivated. 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 sanme height as the upper surface
of the flipper unit 8a, so thag (as described bel ow)
the singulated units 7a can conveniently be picked up .
again by the idle lifter assenbly Az. The idle lifter
Ac is |lowered over the singulated units, and 15 its

ted t { th
e ot L Ly
ig fohe dalback t
Gciioncy s fonasractuard i dhon B 4 bblEndEel e, This s
%%% ”B@ ’F‘%é‘He 0% {s ngjanger beneath therfippdal otk 8a. The idle
aﬂéélﬂbb)bajsges B8nELhh a %Q§ﬁ%d g.g'?%i? ?\%ﬁ U%E{gogrgatl%gc%llpgted by the

assenbl [ ooking 1n
cp,afr@@&a & acompgteﬂﬂ)(stﬁmsirr@ysebhﬁe hﬁérkmgoﬁléﬂ%saﬁ?d@ér?dition of

B R URTR (e et s %r;ao;%éé;ﬂgulated
L) 720 s et S abge brassenile 0, JRK G abesar

if the net block 1 Were renove
Apnormat q@cﬂklﬂ@pstatuéwr@pna:tlpor Thisrdath i€s@red B¢ ahe Cghg)uter

?éfe)rn ;%r(léfé %‘%E?ﬁ%%cgh%%b{e{w@ g?gglsogegzl glng through

the net block 1 Ga in respective nutually transverse
rtical planes. Fig. 10(i) corresponds to Fig. 10(Q),
Z{ﬁ& 'F%\%Q&f §@é§ theeraised pelildts unpesfsuriaee netppfoxisately at the

h
e gear URIbhg: Sl iy Unidha sodfiphiin dzpcribed
Qﬁlogv)rté@tsmgda’f&d mlmbT%aengﬁnﬁmﬁ CaL%&WaQém%y the idle
f eci 33 Ocahlzg@(it'l}het ﬁ@ iftearAg |§gﬁwemd( @\aritba singutated Wits, and
b vabyum SRIrY® AIAEIN %cﬁ*“atea% r&aH fhelgﬂbﬁlgye(;) units 7a. The

rotated by a servo not
vacuum source of the idle block 9a is then deactivated. The idle lifter Acis

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 assembly 10 would appear if the net block 10a
were removed.

Fig. 10(e) is an enlarged top view of a portion of Fig. 1'O(c). Fig. 10(f) is an
enlarged view of a portion of Fig. 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 10d corresponding to the nunber of singul ated
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 1lb. Al of the singulated units 7a from
one of the substrates 1 b are placed into the
respective pockets 1 Od of one of these groups 1 Cc.
15 The pockets 10d are defined by ridges 10e, 10O,
here referred to as "anvils". The anvils 1 Ce are
formed by grinding the upper surface of the net block

1A©showarid Figs 16¢) e 1G(b?Qhé|He$|bl5d]FW 06 AR !rlef B assembly

dtdectl on as shown in he anv

[FeRHRRP erﬁieomapseﬁta@gﬂlaémlaiertoj omauniéd batien®@p of a vertical
d throu h lamnar_slots in
jf’?ﬂéf"hﬂ%%th%%%% F B4R A Teftgion dirapiion in Fig.
tachbaa]:sag@ wibtdri Gb ﬂ'fbfegsﬁwt wr:h d&?ﬂ:ﬁ@l’ro‘% ty Byhéagw@é’motor
ra provi di ng integra ges
eiﬁLeWB.%“ g\‘?élb Ra@ksurface of the net block 1 Cain
both transverse directions) is that it nmeans that the

légsg net block 1 Ga can be fornmed by grinding. 25
shewnimEig ke &at@dswriaomoﬁﬁglrﬁt@[odm {10k Ras a number of

0 b
CRRRERT LUF pBREG0 o R A etsinabiateshinibn et posiets
Si00igarbadresh g RITbpd 306 3BrrRRpbRLALTE dubibe Mr PRk Loment to

\%733‘:2 connectl on between he C ndU|
awmu B ¢oits Javabiainedifeomed smgletdsma shihktsubbtrigtes2 M. All of

Af s, 7a is placed
i Siiehideed uflte 72 i o oo Bslfhles " awsbirben miotee
frepestive p©d:kel$c10d dhenelof thede §rowps dpct he bottom 25
of the pocket 10a, and the shaping of the anvils 10e,

10f neans that the unit = 7a beconmes properly aligned

Whéfpdcﬁéﬂi%%d bt §8fndiEby Iﬁhg@g 11‘)%a19ﬁ I?)%&(-r\ g@i“e&eggo as 'Janvﬂs"

‘sel f-alignment”, whith uces
Theianvis dPemreapnedibygrinbiigethe tyspertstifBice of the net block 10a,

R RISt sl nei: 100

The ramwrl_s 40f breBformearBy theUppertirded hbrfoh§ ofi1iH3 ‘fements '
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 pqt into communication with a vacuum source, so that one of the
singulated elements 7a can be retained in the pocket 10d. The connectibn
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 system10 (i.e. the top of Fig.
1(a)) by a servo notor 10b which drives the net block
10a. During this time, notor 10L is used to rotate
shaft 10m The lifter assenblapsis 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 11A includes a

SRl 80p b AP oA ALEE L OIS b B8RSR S

7a becpmely( ;arbpetiy allgne@m ng@ci ﬂffltﬂgfr}e‘rﬁ g[dlj:ﬁ:IS(PaCtW%'{ ¥ there

11 ¢ a ni fter asse
%GF'F @9 eaf? Wbﬁ%‘trefj%‘?*) the rlglepfsaéallura@mokuanamm.mote

H n%}g

gcd;tﬁlgitgésc?ﬂ%%gn g) %&g’b?]gg%%c .v“e'%k’%é?ffﬁ‘a[ﬁa\”%no flipping

in ﬁh@a&?mhﬁdmekmt%l @, II thecfgaﬁpeeuslesvfs otmﬁtt@dl) é?b/dﬂ&!’stht@s;h@ghlated
0 a,to e rear o e system rotation

LF?? ﬁ%'ﬁ‘gﬂth%\ﬁ 83H§5'dtﬁfr‘?¥gs each of the lifter

assenblies 11 a into register (in the direction Y)

with one of the rows of singulated units 7a. Each
Prge\nr 99@'['3’ iivihe paakets, the singulated ainite Sacarei mevenin thie

U the lifted unit in
oot LAl ihe M 2oL 8y R4 e ke porfion s e systom
@leottee tbpbaﬁ FlgVﬂ@H)Pby NS es metor QGH‘WtﬁcﬁaﬁveS—r ﬂ'ﬁé’ ﬁet’ﬁ%ck 10a.

e an){ nber of canmera(s) 11 e,
ﬁPBEQ ﬁ'éé'm%%ﬁtoraﬂwﬁé‘s@ﬁﬁ@rra@’fe._ﬁbaftdﬂrrbe noved |n

the Y direction. In Fig. 11(a) there is just a single
canera lle, which is shown in three possible positions
Epediier apsambizes shawnlie top dieveirt Fign 11N dinEyaiy @) looking in

t en. these po cated by the arro
B8 dfiiohdipeliRte X anain He. Pl @@kmmaaheaumm§aﬂme
liffe
Teraisemt) THAShO0AES anpied {46, Sipa difbe) or R ifer
asrEnmRfiesolitmeaadh. Ofwfeclz4S)nqvegdrmrxzaptahlye{léfﬂayghthﬁ Fig. 1(a)) by

SPEBIRLRL 118 S0 ed 10 bios e SR S8 G inluces
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



10

15

20

25

30

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
determi nation (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

h t th It
N ek S L LT
gysiemigontrols the individual unit lifter

pl ace the corresponding unit on the nornal un|t tray
12d or on the abnornmal unit tray 12e. 20 Wen a

t, t [
TS s PGB oy By fhins
poaifiongelatise to @drefcrfdl’re gahmtas 108, N3t thatie bQIﬁPﬁJj t%@r%y is

er

.of .the renoved fray. This performed by a tray
FRciRgr P PIAIS. £ i 2 (EpGeS Capiegs oy dhe Geer() 149 are it

td hidmARS LS f%r rr@f%c qu% ¢ stafud q‘é’nﬁm egﬁ @rﬁsxand

tray lifter assenb king 1n't
Qﬁtielﬂ-'isg?f the (D@)ISJh EoraexamWeoff ariy&)f the &ﬁllﬁ hate be@léﬁ@fﬂétﬁched
i.ng i.n.the ectio | e the normal unit
a8 5B draPashBn b e £ rﬂstﬁrmecarsga@@rfﬁg»vamm ptionaly
tie afayt ihalRleaddte AR
conve ygr k? ﬁe [ ngég?ﬁl%%gbg%é}\?gﬁpé{fggg F}]so 8h as
H\ﬁérro ertcselatlr/@rto atprefaresd aosm@rarthemmtpranamyjazm therr27
ﬁ%é oned. The conveyor 12b carries a tray lifter
|

a which in turnis capable of lifting a tray.
The structure of the rrechanismfor renoving the full

é ngx Elc? is shown in Fig. 13 in top view and
ed pp(this %teantﬂaélﬂn|(66@th@rewltﬁﬁ@ratm@eaﬂ@n qpalityhe -
8 | t 12e
i 48 SO i s e
ﬁm each@fripe unitayndividuallyl @hethéhreo nidve ther uveit 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 uhit 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 filled,
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 12¢ is
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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. Usugkly, at |least 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 BositOhEEo N RoRlelof 1BniceRiss & Y Mhef vl Seowbicnan tim is
t cayatde af kftingsseapl 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 ' t. 1l t, 30 t b
OSSR B B BT S BT R o
nieighaaiirs hog view amb Figid 4(deinta @gw 1bokingah A0 AREERdN X

its is_sha in.Fig., 14 , and is identical to
t WA ”8Fmﬁf %’?'Y\Q@X g)?d “Q(fﬂ‘)e?t' upidrayet2e areclocatadeeapsctively

' , I b he
ol riginal by oletd 12} 8kd ahondrity) ¥af g, £ Bih bR oma
ArRy\h3e és/Blted, dke demllai thayiplate dBkeit nésgt e ip F@ﬁeély}éwin the
s n tr 1 r abnormal tray 12e is

B ARt RiosTe 1S Fond i trask 150 B acaaiewer 1Bd. e agtmal tray
tat 328€ernb . b h L .
e D oney ' the MofmaF oy REKRRSEIY 15 e P jed with
tnosinabyings vereared froay thauplate) 12sarehbtagked irea\saction 18Baking a

I . S| vacant tray stack unit -
THRS T T0EaE i A8 b Dol eeastiag ey be
whaeked indhe@ssewmblyofi3a drive unit located in section

15b (preferably 5 this unit should be capabl e of
storing at |east 30 vacant trays), and a |linear

o B 128 Kot 7 Bofh iy ot t rests
Posistqopeyee in theedistatiootapposité to M direationadlbga Fack 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 replacéd 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
abnormality they suffer from The abnormal units may
then be placed in one of a nuniger of abnornmal unit
trays according to the type of abnornality
identified. 15 In general, the substrate conprises
panel s of units, each unit representing an integrated

CH e of such circuits, for
TR obitich) 93%%%% ¥ 1 B8 SR e s Mgt atnew vacant
stodog by at mcarmerawrpplys@ss@heblw TH® Rlscaﬁt%tFé;/ &Iﬂ:ﬁ(}ﬁy Assembly

dqu}sé% on the operational "requirenen
&' g Yagapbtray stackndiit 5 mépue vaoemt tsayef arertaacked in a

h bst r at
gg%pfcﬁfigé ?g\k}gf g‘ea%cgﬁé ‘f%f B 'Q%BI%SW}JG fogg ef’gjumss‘ef::gﬁrg 15 | (preferably

etbtmwmt ebomldd:e:eupmbwe Uﬁstenngcaméaﬁlwlxﬁacaﬂi ;}%§§)3 and a linear
U|red q is | ess number of units and/o

V&XHE 235d 6PNYSYS Arest fraye alang atrask d6erfon e vacant
t {
tl’Eﬁy StalR U@l B Megi(?)gﬁfdnsﬁé elv}%rstﬂfcéw% ?ff tﬁygﬂgﬁgpawg%@

panel . 25 Figure 1 iIs a plan vi

Shoy(n ixten View dyFig. 48, endduiFig.urd lovking8n tHd airdBlids x18
are held in place upon a support device 17, which is
used to fix the panel 16 in place during d|C|ng of

tNeteihaein dthepagdangdrneateeR! MurhBer mh?sé pﬁgé %dy(eneddj qgor

units 18 in place ready for transfer
EXFMRIR. 'nsﬂt?"zevamrgt@roétn@(eb)bqogmansabtmrmamitso’@ Ma§\We

elirth 8 ement, which
Ay R0k, <heofan 9l Fink i Moo Gl iy syseetiom. The
@bnprmebenlas nmyuhem beqeasedin mbf alrimer d‘l"@b%rﬁwél umit trays
%g $|%oan e at,a sy %ab e negative pressure.

RPN IO BS yPe of abprimAiityddentifiedhr ough a hoI d| ng
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

hold the individual units 18 in place ready for transfer to the next station.
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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 correspond to each

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

. o O AP . t
JgDt¥6() K aaQIRB RENof il P2l Bratiuti Bisvasuum
tarearggeenent; ehidBniaintaine theupmerts weyhee 17. The vacuum

pressure 22 applied through the apertures hold the
units in place until ready for rel ease at the next

i i 7. ' nhodi f the .
Uty B BTS20 P S ST EUTRRR 2 IS 1
Jnaistained at4 suilpbfeonedgativiedmakstier Tise manifBidd Rein

i,S th | ectj vel d d i [ :
BRI RRey hipudf Shekind Eare | rialecessns 21 hastpport
sievidg 4F ewRighii SHPRALH] ' Tk
separ ati ng dgif@aﬂgnrﬁégé %g cont r%g%rlaggugﬁék %g’&sé'ﬂq%P!e
icdastamerigdnaterigd incuding rimd etod restrietd26 silisohaubbér or

' d _at time, In thi
CRDRenaHe MRt Rt RpRBNR o0 o CorBSpanelo s agapese 21
iof tise Bgpbort GRS T ithile i 53l
Sunstr o 3d e, O ey ooy MRl Qg 27

aHesPoRd to sach didiviguat writ 48d Tiusethe vetcnuen cramifeli 20is in

| oM ' 210t k table.
SiBELEGRhicAartolh Y i A8 13 SRdRG &85 otdhe suppor
¢regae andhe apeduresyofthe suppuktadeadcaini ts 16 ready for

delivery to the next stage of the process. Figures 18
and 19 show the overall construction of an integrated

THisi Shabvp AVBSLraftlaiPRY Figlfs TUR) SRS d%%leﬁgﬁg@giag%ppon

process by which the systém I'n a
gRyicai iere ibean he shovsethat theyenits 08 cover thegapertt8s 23 in the

%Q@?‘?ﬁf ‘fﬂte@@gi 137I .X?rﬁg%gcaﬂr%rgr%ggﬁlr% 2& tapipl?edC t%?gl?gshegheo;pér\?gres

ons,
hold the units in place 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 dperator, 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 delivery

to the chuck table. Subsequently, the single 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 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 subgtrate 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 t Sicn . | oade assenbl y
A5 ST T CRatl SRt et fododiottne
cgaocesxl 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

j I ' | ' n 20
AUbR R bR 193hout T S o A0Sl et Sray
tsgswing landisartig eyte and tresrunbieying bedcedstyc@hich@fe ystem
into.a dicin ]{mch ne 'Q‘d' cated general ly as Z, ang
JHRITh I8 e trcied $MPRJiENetQd txe prement inventing. inefcigiires 18,
Zne apsteen fOViEREd fRGH Qib%wegltﬁsocérgmggg?& %gwﬁgc@c?r%e%odicing

w Il "not be described here in

septen anda parting\sestian bFwe thanizohta? AFeetieicatd@arked X and Y.
singul ated units are brushed, and a cleaner unit 206,

to a heating bl ock assenbly 207. From there, the

it Ssaving aridosaihg | ' i | bed.
e AAReridediting s 1Mor <alihg 4 SBrrRrs ARt RleT Which
ddude ainluiglifyotiptegratedc@uitswihbe syistenTsep@ticularly suitable for

i ' r hen received . an idle unit
TBGRIPY SIS bae BErhi s S0RgE v efiaeiak of contacts on a
Sideseffhersubgiraterehiihig uhitiaofdemd SpRaRss
asse{)rbl (ﬁtlo I n E furtherbgnbodql n%_nt . F%fg@%h{%%&mgm
Ay ?;5'¥‘? iR forihersers of iptegratesl eiswitsgandescrizedibeloy).

T heos itlate I BEAAL HMET Sism 4 q0d

to whi ch Fehe Caﬁlggtﬁ?gqﬁgtﬁ%gijg{eﬁgﬂs (r;%%% Ul raa?ﬁloader
gasembly 20t.dugh tecloadenassembly 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 a 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 206, 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 gequentially 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

h . _Wh b |
T Erant o] BHBEEaug AL, fnd SrliefBRS eSs To et ook

passeestsly \@di0t | ng 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

SRR Do AT, DYl 5 00,6 20 e

is to about

faawihg mactioe iusigt 3 casdetteemagyzine. @Qli@ergltHf@deH #heWystem and
gh% Hg‘ bl es$ %E%Ch t hat any del ay, instéad of bel nal as '

O VUG i Fassslie drlvery) the sitiesis arail prssingithwdugly eaih station
dsFlth @Y ¥tekh ri G o R El/ d b Gy LEeNt. . the .
pr oc_e_sgi ng %Kgytonay g p?@ggr#ﬁ%d?uﬁ%%fslé‘gggbgf%ﬁ@ﬁlrh%pectlon
HOF ¥isior) aiid is soibsepuentbsdeliviened to thearafler o second

delay. It is therefore the intent of the invention to
increase the Unit per Hour (UPH) rate of the process,

Aheastrip0BPStiipd, A $difidMtialy pRided OWSVQl%E@é%ghae%Eéga%ﬁOa &

resul t _ng fromthe dicing process are
4ORnukIch a3e logried imthaidizBY machierd of Rigiusé U7eTo3Rcelerate

' ' 1S [ re held in the spatial
IRE R0 B Gl RN 24 T KM Frel Sl Sisshared suh that
@sstrip i passeqteether mbit\avallbisletatuck aabie, ahd ?ﬁsgé’@ itrﬂ%ugh the
e new

SR PRATUAS oS e v %ggaé%éng;%;tihg giaantingous process
eyt oo bes st b ipof S 8 e
Satlienesk inithe kransisagvaitie@updndhe dicimgspesth g@ipt Maek; whilst
?ﬁé‘g}’io?" 8 n"i‘a)p %ciﬁ?rre 5 %erc'a?/réf f@isgcosnidg%fhi stt ?A;jaitlf#g; %osl'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 -
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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Consequently, 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 showsp one enbodi nent of the
di ci ng machine Z, indicated 15 previously in Figure
18. Here, the dicing machine 95 conprises two tracks
305a & 305b, each supporting a pair of chuck tables
erate in
BadAtbY udiRe diak Kie ﬁgmngfhég gg% rﬁ,{bgerg?réttqgwgd by the

I|near glrectlon SO as to pass by

31ips, &ré fliiped2ES so astto ihagesprsferibly, 318 dalkghid trayf Rcing

deS| ed t 20 al so operate linearly, but "at right
'@‘éaﬂ Z%r(?e direction of the tracks. hence, the

conbl nati on of the two novenents of the cutting
stations 310a & 310b and the tracks 305a & 305b
am,qlagulatechumitsm tWﬁenea\byrlemtldn rege $urthnexl inswettéd 265, prior to

BRIBY Bl hRuHpESe B ARt B e B el RicSs
en‘amblarmat msdww I e of
chuck tabl es SOOaUE (ggggboﬁ&t:ﬂhgef P?gl&gﬁlﬁllow%dp@é by

feRPagMe JEAGkg reatly fos aqiearitalsiopt saidginguiated uitess

B0 SRRl SER bbb R e t cetermine
th‘q)aefﬂt:ycy),fthahs theiv iabgityraecpé ierm e ré’szreﬁﬂ%n@b{&% This
i stinc ai n aidi nget e increase in UPH

InSPEREORekSibe SilsiRgtisRaseyab foen determine whawe each fodividual
§hitd &f‘§ate§6¥té’c§31@§. hﬁe S’tiéf) bPéW@r B%”’ i rggf?;‘feﬁeéthﬁgo.

rate of di trips,
contributing to the increase |n UPH. 5 Figure 21

r acordln .to third
ERANE. s mﬁé?ﬁﬂf’ iREREET el FIFRG mACkiR . dndleated
previoms irc Figee Y 8deferdi@He 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 cutting stations 310a & 310b are designed to
also operate linearly, but at right angles to fhe 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 300a & 300b is
possible.

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 assenbly for substantially

si nul taneously (i) depositingsa first substrate onto
a first of said chuck sections when the first chuck
section is in the first location, and (ii) picking up
singul ated units of a previously di ced substrate from

. sectiof en the se chuck
A uthel RRAREHGE AR pElSe i PoiaSedR it isHistse of
ad blades BeCHaB B Qﬁﬂh@ﬁht@ﬂﬂ?’ 3 |
\?\/i t% the dicing machine t [ celtlfgné %?‘?@?cfﬁe @gﬁ??ﬁ‘de again
gryeles tha ratecokqiciog of tlie kiripsc andsoadireatipeohtritatting to the
i (ii) to nove the first chuck section to
bﬂgéé%%ongppﬁocation. 2. The system according to claim
1 wherein the chuck table is mounted for rotation,

nd rqtation of the chyck table noves the chuck .
BT Srieshoivs Bapqieciealied pigcess amgosies fuialtbssembesimant.
Whte?éWFHeoébtlv%esTHeeaﬂﬁ %r@é&? ré‘%lc}s% Jiéﬁ ¢ O 2
wherein the lifting ne I ncl udes ane 'fting
menber having a surface for retalnlng a substrate, and
a net lifting nmenber having a surface for retaining -
singul ated units. 4. The systemaccording to claim3
wherein the first and second chuck sections face in
the sane direction, the frame |ifting menber and net
lifting nenber are arranged for notion together
transverse to the said direction, but independent
notion parallel to the said direction. 5. The system
according to claim4 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 LLOYDWISE
assenbly when the franme Iifti%& menber and net lifting

menber approach the LLOYD W SE™ 35 chuck in said

d| on to position the lifting assenbly in relation
Cif échuck table. 6. The systemaccording to claim

5 wherei n one of said gU|de elenents i ncludes a
prOJectlo ot her i d e el enments
1ol uadkSibstee BMVen andiuidk svsHmdSniespBeiaton wih a dicing

Tfmeaérvﬁé q%%@@@n@hmd.ﬁ any one of claims 3 to 6
wherein said surface ? the frame lifting nmenber
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| iaf $econdriecdtion; add The system according to any one of
clainms 3 to 7 wherein said surfaces of the net
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el ectrical contacts on one of their respective
slfo@lieBs, the array of electrical contacts facing away
fromthe chuck table during said dicing. 11. The
system according to claim1 wherein the substrate

canpr i §&e 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 or 2 wherein the lifting member
includes a frame lifting member having a surface for retaining a substrate, and
a net lifting member having a surface for retaining singulated units.

4. The system according to claim 3 wherein the first and second chuck
sections face in the same direction, the frame lifting member and net lifting
member are arranged for motion together transverse to the said direction, but

independent motion parallel to the said direction.

5. The system according to claim 4 Wherein each of the chuck table and
the lifting 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



or nore discrete panels, each panel conprising a

plurality of units to be singulated by the system LLOYD WISE
LLOYD WSE 36 12. The system according to claim1

wherein the units are desi gned:tﬁ or 2x2 (1x1)

packages. 13. The system accortting to claim1 further
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first chuck section. 14. The system according to claim

13 wherein the separating device separates a single
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system according to claim 13 wherein the separating
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device conprises a feeding portion for feeding an
oy’ gin substrate into the device an identification
sys
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control systemreceiving instructions as to the

pre-determ ned nunber of panels required and
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integrated circuits to formsingulatedunits,

s pgamst theswifaeynetdifing megnberchi ne;

9. The system according to any one of the 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.

10.  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 surfaces, the array of electrical contacts facing away from the

chuck table during said dicing.

11.  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.



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 LLOYD W SE

37 a lifting assenbly for substantially sinultaneously

(i) depositing a first substr3fte onto a first of said
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first 1on, )~ pI CcKi ng dp sing
of(1&l)paokiages] y di ced substrate froma second of the
chuck sections when the second chuck section is in
the second | ocation; the chuck table, drive nechani sm
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novenent of the chuck table, and consequently the

substrate, independently fromthe other chuck tables.
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first location; operating a dicing machine to dice the
first bstrate, and a drive nmechanism to nove the
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pi cking up the dic strate from

t &irigle aubstratesecond | ocation; and (i) depositing a
second substrate on the chuck table at the first

| ocati on.

16.  The system according to claim 13 wherein the separating device
comprises a feeding portion for feeding an original substrate into the device,
an identification system to locate a point of separation of the original substrate
to create the dicing substrate consisting of the pre-determined number of

panels.

17.  The system according to claim 16 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.

18. 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
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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, 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.

19.  The system according to claim 10 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.

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

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; and

(i) depositing a second substrate on the chuck table at the first location.



