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1 *159159* ASSEMBLY AND METHOD FOR | MPROVED
Celates 1o the oingulation of 1C un ?sTf“eHlllmﬂllllmlllﬂllllﬂﬂﬂlHlll

substrate of said units. In particular the ipyention
relates to punchlng as the means of S|ngulat|on
Backgr o,

froma

maxi m zi ng the rate of S|ngulat|on of the units at an
acceptabl e capital cost. One nethod of singulation

i ncl udes punching the units fromthe substrate, i.e.
BEggdloyihe aring force to the face of the

substrate so as to cut all or portion of the
peri pheral edge of each unit. Gven the size of the
singulated units and the need to maintain a clean cut

Bdfv&aitiohdeMtddnbtthe sinBlatidd of OC @il GO @Gubstese 06 said units. In
extrenely high, and typically in the range 2 to 5 m

d:aHFctuha? the 1895}8rbnal'@ﬂteg k& plch 'tﬁémeQﬁQﬁQﬁl%uﬁftloﬁ he high
erance the natu singul ation tend not
to have | ong operatlonal Iives because of damage to

the assenbly as the punch contacts the die. 20 There

Is therefgre _an ongoing need to i nprove the quality of
M@M&d by the punch and die assenbly
whil st maxim zing the life of the punch and die
assenmbly and so m nimzing capital cost through

mnimzing replacenent. ~IITHI1Il VIII
Slhgtllatidﬂ OfIICOuIGs| frdoh a substrate in an efficient manner involves maximizing the

rate of singulation of the units at an acceptable capital cost. One method of singulation
includes punching the units from the substrate, i.e. applying a shearing force to the face
of the substrate so as to cut all or portion of the peripheral edge of each unit. Given the
size of the singulated units and the need to maintain a clean cut edge of said units, the

tolerance required is extremely high, and typically in the range 2 to 5 pum.

~ Further, punch and die assemblies, because of the high tolerance and the nature of the

singulation tend not to have long operational lives because of damage to the assembly as

the punch contacts the die.

There is therefore an ongoing need to improve the quality of the product produced by
the punch and die assembly whilst maxinﬁzing the life of the punch and die assembly

and so minimizing capital cost through minimizing replacement.
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*C00002* 2 Sunmmary of the Invention In the first
aspect the invention provides a punch and die assenbly
for singulating an IC wunit froma substrate, the
assenbly conprising an array of punches a gui de bl ock
having 5 opposed first and second faces with a
plurality of elongate channel% corresponding to each
punch extending fromsaid first to second face; a die
Sinmbryfafthesinppmian ng said substrate, said die block
havi ng an array of punching zones at which the punches
bear so as to singulate all or a portion of a

peri pheral edge of said IC units fromthe substrate.

ThQnd ArsfaSREONE iARRBGT plolfieh Q‘gﬁﬂéﬂ_ dRE QLRBE Br 9itbHRting an IC
bl ock for use with a punch and die assenbly for

I. t nJC unit, from.a substra t he gui.de .
SRR TBE ity s S APt PG lock having
with a pluralit f el angat e channel s eac :
QP&P?eé’sB'gh as“ﬂ éecof\é% %%FCB dﬁﬂha @E{f i Qr}gel?‘}géﬁ ‘ts}QPEFl? cPEgspepding to
second face. 15 Wil st considerable effort has been _
qpgllduneh exfengiag tfrom spidditshto sasend faceod e blaskdpr supporting said
errors into the process, neverthel ess, other aspects
wdstragitididitbleck batihg anwesyadf punohiag anwss at etidhitke punches bear so
assenbly causing an accunul ated error in the fina

RO dinghlate/NM ormVTiGNSE 4 Peripheitas &d%rbf@ﬁidQCrLﬁnﬁts iffdlnPthe REbstrate.
process is the use of guide blocks, often 20 referred

to as "strippers”, which do not fully restrain the

upper portion of the punches. A great deal of effort

in the prior, art. has. been .pl aced. .on,tol erances,,at th .
BUneshoRg e Drindlio RHesan 87k 1 erRelSr B0 pyD and die
gui de %ssenbly_tend% to be overl ooked but can l%ﬁd to .
sembly e gingwladne ap 16y unif fomna spbsbaten the glide @ssmbly comprising
provi di ng a channel through the )
opposed first and second faces with a plurality of elongate channels each corresponding

to a punch extending from said first to second face.

Whilst considerable effort has been made in the past to prevent the introduction of
errors into the process, nevertheless, other aspects can contribute to the overall tolerance

of the assembly causing an accumulated error in the final product.

An important introduction of error into the process is the use of guide blocks, often
referred to as “strippers”, which do not fully restrain the upper portion of the punches.
A great deal of effort in the prior art has been placed on tolerances at the punching end
of each punch and the die. However, the guide assembly tends to be overlooked but can

lead to a high degree of error. In the present invention providing a channel through the
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3 guide block so as to restrain the punch for a
significant portion of the travel of the punch

reduces both translation and rotation error in the

punch. In addition to the el ongate channel s provided

in the guide block, the present invention 5 may

further include several enmbodiments ained at

addressing deficiencies in the prior art that in sone
gundeuriock ® aro acstnainuha peunthefior asignificaht Eitgor efthe triaeel of the punch
effective life of the punch and die assenbly as well

réudeb Bbthgrankiatiedind foyatioh etldeinass puidty to provide high

qual ity output. 10 For instance in one enbodi nent, the
present invention may further include an inclined

inside face on the channel. By inclining one face to
Itnhcl%di‘ﬁ%r ttlo Qf?el, loﬁgﬁe RH n%hlso roxt/iEi Y 1erl {h{f]:%li ehtr)locl:Jlg r}het: hreesent invention
channel” may BRME'F e way Trom eaalng egge of
the_die. A signifjcant problemin the |ongevity of. )
TB#Y Bithar inchds VerateiabedieRa AP &l 3 riﬁ%ﬂ%le&?ws {mhe prior
di e bl ock caused by repeated contact between the punch
aghihat esogieaam@int gy av Aeupylargl enror wiich skertenadhe ¢ffackive life of the
t he channel, the punch may be directed away from a

puaaldliand dicedgembdly aheedias lhyitathepebilitly i cfdthamssentblyand pewide high
avoid said contact. It follows that by avoiding
f@nt@sdputt he assenbly's longevity may be increased.
Al'ternatively the inside face of the channel may be

of fset such that the punch may still 20 nove in a
vertically reciprocal action but be intentionally

irected.away froma | eadin edge .by a specifie .
Ao 0 ciodfiofnl R pfiSenu GPEBa8Y PP BRGHESCge ppdnetined
Jmachining of the conponents of the assenbly, the .
ingide face @f thgphamnelo fB % wclipigg oae faqe to tha yedica: the ghnch on traveling
quality result but also avoid a debilitating contact.
through the channel may be directed away from the leading edge of the die. A

significant problem in the longevity of prior art punch and die assemblies is cracking of
the die block caused by repeated contact between the punch and the die. By providing
an inclined face within the channel, the punch may be directed away from a leading
edge of the die by a speciﬁed'amount and so avoid said contact. It follows that by

avoiding contact, the assembly’s longevity may be increased.

Alternatively the inside face of the channel may be offset such that the punch may still
move in a vertically reciprocal action but be intentionally directed away from a leading
edge by a specified amount. Because of the high degree of tolerance in the machining
of the components of the assembly, the specified amount offset may still provide a high

quality result but also avoid a debilitating contact.
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4 Brief Description of Drawings It will be conveni ent
to further describe the present invention with respect
to the acconpanying drawings that illustrate possible
arrangenments of the invention. OGther 5 arrangenents
of the invention are possible and consequently the
particularity of the acconpanying drawing is not to be
understood as superseding the generality of the

. 2 £ pingsn of the invention. Figure 1 is a
plan V|em10f a punch table according to one enbodi nent
of the present 10 invention; Figures 2A to 8A are
various views of a Y oriented punch and di e assenbly

RGHQr g RBnvdr@erPN8 QRO HERRAbe Qe &R ﬁfv‘éﬂltlod R8N tds Ebt to the
15 Figures 2B to 8B are various views of an X orien

& ngr%E rﬁ@r?ﬁ gfasv ?% et%gpll%sf?‘%(g 0[{09% Bltg ar}a%g%n&%{g tol? gl'ie 1nv§nt10n. Other

presen

detail ed vie gunch according to a fPrth

HHADS AR O 6¥“V t"hvénld R &, POSSIRNG @R iORseqHEN 2 Brepagtirariy of the
is a plan view of a punch according to a still further
asapoanerg dervingids npy &sbatundersond|asnsupsrsediag £h¢ @gnerality of the
Description The singulation of IC units and in
peacadimgdeacrifitiona qgiulncinvergionf said | C units as the neans

Figure 1 is a plan view of a punch table according to one embodiment of the present

invention;

Figures 2A to 8A are various views of a Y oriented punch and die assembly according

to one embodiment of the present invention;

Figures-2B to 8B are various views of an X oriented punch and die assembly according

to a further embodiment of the present invention;

Figure 9 is a detailed view of a punch according to a further embodiment of the present

invention and;

Figure 10 is a plan view of a punch according to a still further embodiment of the

present invention.
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of singulation requires a particularly high tol erance
such as in the range 2 to 5m 5 Were punch and die
assenblies of the prior art have failed is not
sufficiently addressing the effect of an accunul at ed
error, that is the cunulative effect of each
conponent contributes to the dverall error in the
process. The first of these errors involves

Detgiléd Descgptiomse of the guide block to guide the 10
novenment of the punch as it inpacts against the die.
Further errors in the flexibility and assenbl ed

tol erance are al so najor contributors, by providing

HRYsi QRS E Lﬁ‘ﬁts aﬂﬁsh? m%r tR ﬁu*ﬂ@mig by €54 1@ uIH?tE as the means

than a unitary bl ock e present 1 nvention seek

s. t hese. roblenB a re invention 15
Frssidien <l bt éaff'yohlﬁefﬁ%aadwcwﬂf o BT ey to Sum.
t he invention provides for a qguide bl ock havi ng a
YWibareappagh @pd edigrigsaneblien apfn éics PPt irtehate édilednisl not sufficiently
extendi ng through the guide bl ock and through which
aldodysing dhe ieffaetl ofp amahcumautet] sarrofhitas s ¢hei demddhiek sffeyof each
be used in the prior art, the aperture through which

dohgpombcdntrBRtes t@ Rl vetadl édfor eithe@RodehRrt and so
allowi ng rotation about the aperture of the punch to

provi de a degree of novenment or flexibility of the
punch itself. By providing a full Iength channe

u t hi ckness Kk, re ter
Ao @e%%s“aﬁnmohﬁayn% s g8 pCR Fige e
reductlon in qg contribution of error such npvene
BPYRAMYR ST ths PUBFIhAYHIBPCH 32ainst e dicafaisthg eroms én the flexibility and

degree be qualltatlve in that the length of the
aspranlled tolgidnce mse lfof mgjasneontmbytonyi by uprduidingo keyrgatmpofients as

the punch within the channel. For
assemblies in themselves rather than a unitary block.

The present invention seeks to address these problems as the core invention and
individual issues as various embodiments. Accordingly the invention provides for a
guide block having a plurality of elongate channels with each channel extending
through the guide block and through which each individual punch travels.

Whilst guide blocks may be used in the prior art, the .aperture through which the punch
travels is often too short and so allowing rotation about the aperture of the punch to
provide a degree of movement or flexibility of the punch itself. By providing a full
length channel through the full thickness of the guide block, greater control of the punch
may be provided and so a reduction in the contribution of error such movement

provides.
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i nstance rotational deflection of the punch will be
nore preval ent as the channel 5 shortens. The skilled
person will appreciate that within the tol erances of
manuf acture, an acceptable rotational deflection of
the punch will depend on the actual tolerance and so
a prescriptive length of the €hannel is unnecessary
for the skilled person to nake a determ nation as to
what will be sufficient. 10 In one enbodi nment,
however, the channel wll be of a length equal to or
Hlon@xedsthisdhsthie wiltepardegreets @atitatioaal thdt thersigin odthe channel
the punch. For instance, for a punch being I mm thick

ViMdb O RS to 11 @ %dﬁ@bﬂ&}eﬁﬁ:ﬂt ot ke IpaRE Widiin ttllflée channel. For
el ongate channel may be equal to or 'in excess of 9nm

J%M?ce teﬁﬂ)ﬁﬁls ﬁ@ﬁ%tl&)neofaﬁﬁgﬁ%m?a&lhp b%eﬁWPeegfehjaEnt a% the channel

ongat e anne engt he “punc

reater or e 0 _one. ur hows

Foaisor e Seche s ik sorisite ir%dvlﬁmb%cref'%cabsﬁ%anufaCture
whi ch a substrate may be placed. |1C unit zones 21
ancceepgun eptatéonahdefiagtion aftheanach wall dgeandisnp the jaetusl tolerance and
ori ented punches 15 and the X oriented punches 20.
$6i gpreesiplife tlangBMot Hevehaokst as beakcessenysfonfthd slatled person to make a
oriented punches 15 with Figures 2B to 8B show ng the

Mterdbha0ibh anteewhauighesuffkientonsi dering first the Y

punch and die assenbly 15 as shown in Figure 2A, the
assenbly 15 includes a guide block 30 often known as
a stripper having a plurality of elongate channels

lﬁ nm d1 S04 hoWe%tgﬁle Bg%r%ﬂﬁﬁ b? o?glfenégl -[llaf’%eor irigxcess of the

CIYaR e dre arrange enco

far the full th of t uid ck 30 a co

YOF {ISH seﬂtlon (ﬂmensolon o? egpunc or instance, ?’or a 'E)E ch gemg Imm
thick and 9mm wide, in one embodiment the length of the elongate channel may be

equal to or in excess of 9mm. Thus in one sense the aspect ratio between the elongate

channel length and the punch width may be greater than or equal to one.

Figure 1 shows a plan view of a punch table 5 comprising a block 10 upon which a
substrate may be placed. IC unit zones 21 correspond to the cutting zone provided by
the Y oriented punches 15 and the X oriented punches 20. Figures 2A to 8A show
detailed views of the Y oriented punches 15 with Figures 2B to 8B showing the X

oriented punches 20.

Considering first the Y punch and die assembly 15 as shown in Figure 2A, the assembly
15 includes a guide block 30 often known as a “stripper” having a plurality of elongate

channels 40 which pass through the guide block 30. These channels 40 are arranged to
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the prior art having a nere aperture. A key

characteristic of guide blocks of the prior art 1is

the tendency for a very short guide path provided by

an aperture to allow novenent of the punch according

to the tol erances of the punch and aperture. It

follows that an 5 aperture methined to the sane

tolerance as that of an el ongate channel enconpassing
eacoppass [puméteb 2alfbothe dnll andthlcdithadgfileblock30@6 companed e khose of
greater than that of the elongate channel. The | onger
théprigradrbhdviigodigradpetitiret FekPusttiactaisgtibfig@ide bloeks of the prior art
smaller will be the angular deflection for which the

iPHRCEn LY 1581 PEY Thbrk 8fide ttfprBUi?l@H' b9fantalﬁ§rtﬁr¥,ri§ al8WHovement
&

consi dered may bé speci for QFN packages. It may

ol}%hef gunc ?6&% tfat?ng Q@ex%%a&ﬂhgﬁﬁﬂéh”&% gp%ftgret oit ?51‘%\959 that an

anc 0 have
wi dt h of abqut mm and nmachi ﬁ toler nce i n th
PGS THeDTRA0 Bhe SHRABLEIE A P heh ERARHEFGaRG! encompassing a
through whi ch the punch passes through the guide
Isinele kv1B Gllawyarb angrdartdefleetiaroohthsi nﬁnlclargretaéﬁrethah that of ghegplongate
alternative arrangenent one 15 side of the channel may
dhenmehc Mhe bohgeotha phthvibrough mdiicnbe phuoch is igeidad.ctbe spaber widl be the
mw th the remaining faces of the rectangul ar channe

dn ulah@efle@N6e fok WiActbthg Pundihivill bogsitdd. t on one side
the channel may tend to allow the punch to "sw ng"

tomards the | ooser tolerance on punching. The
benefits of such a | ooser tol erance on one side wll

S Bpact AR s Dl SRt e SR o At gkeesn dmay have s
thro h the channel 40 of t he gui de bl ock 30 and
idpbel 2bonpBmastndamadliiredss adgispnce efifasyndangee 191k 35 punch

may also have a width of about 1mm and machined to a tolerance in the range of 1 to 5
um. Accordingly the channels 40 through which the punch passes through the gﬁide
block 30 may be machined to a similar tolerance. In an alternative arrangement one
side of the channel may be machined to a lower tolerance for instance up to 10 um with -
the remaining faces of the rectangular channel in the range 1 to 5 um. This looser fit on
one side of the channel may tend to allow the punch to “swing” towards the looser
tolerance on punching. The benefits of such a looser tolerance on one side will be

discussed later and in particular to the arrangement shown in Figure 9.

The punch 25 passes through the channel 40 of the guide block 30 and impacts against a

die 45 supported by a die block 35.
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Returning to the punches, Figures 3A and 4A show
detailed view of the 5 x 2 array of punches. It wll
be noted that the punch as a bevel cutting edge 75,
80. The Y oriented punch 25 is arranged to cut
opposed edges of the IC unit and so the array is
formed as a series of punch %airs. In this enbodi nent
there are five pairs cutting the opposed edges 5 of '
Reterning torthe pwichies.tifiguroe 34l and 44 geew ABtailed vieawdtige tShe?2 array of

| onger cutting faces 76, 81 facing each other so as
pudclpgsoMi @] Be adtedthat te. punth vé b be bt capipgedpat&EBN HEie Y oriented
the Y punch and die assenbly 15 may have considerably

[ﬂi@\&ﬁ 25 hagtrdng¥ @ it lopp&ed QHQ@srtffsth@IC bhit hag to tHéﬁera?@é’ formed as a
ess subj ect’ to the intendéd application.

?{&ﬁ;gm?ﬁ‘gﬁlrg In tﬁ[st 1U0d dll’g gl’l?;etrg Q%ef%\;r% rs%'ugﬁlg(%fle [C)I&%sed edges
T el e LR e BB s 7.

the subject of trial but may be approximtely equa

faging gacthphehsapdionProvide aeclediagit e Ais Wik el aprye¢iaigd é'éat the Y punch
friction by separating the edge fromother portions

afl dihessasbinbf ynayShase dowsidrsady emire yhandfdvenppitsooftpueches or in fact
| ongevity of the 15 individual punches and the punch
rafghgliedeRSaBjEE ty tHbinnaédhpplicR@dnir ni ng to the gui de

bl ock 30 having the array of el ongate channels 40
corresponding to their required arrangenent of the

punches 25. In particular Figure 6A shows a section

n fl d ' :
LB FASAAE rs BROT A g 2 o
Ion e ce 115 that a groove 100 has n_nmachi.n

dHfer FikE and goisee méheg‘?%%edf@@%éeeswa Segp G distace from
vent such that on driving the punch 25 downwards, one
thacattingzdge. (Thés disiapsrevill be sbe ﬁ‘aﬂ?.l%Cté)fftP@)‘V\PLBfm%W pe approximately
upwards. This air vent 100 pronotes an air |ayer
dsmalvedhe pimehpuidthh These clwenfetsaembio raduaerfoviiati ygseparating the edge
NUITEr ous
from other portions of the assembly 15 and consequently adding to the longevity of the

individual punches and the punch and die assembly 15 overall.

Returning to the guide block 30 having the array of elongate channels 40 corresponding
to their required arrangement of the punches 25. In particular Figure 6A shows a -
section view of the channel 40 having a flared opening to facilitate placement of the
punch. It will be noted along one face 115 that a groove 100 has been machined into
the face 115. This groove 100 acts as an air vent such that on driving the punch 25
downwards, one face 115 of the channel 40 permits a flow of air upwards. This air vent
100 promotes an air layer between the punch and the channel 40 providing numerous

benefits. The air layer may reduces friction and therefore promote a longer working life
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benefits. The air layer may reduces friction and

therefore pronote a | onger working life 9 of the

assenbly 15. The air vent may also act in a simlar

manner or in conjunction wth the |ooser tol erance on

that face so as to provide a clearance in which to

bias the punch to "sw ng" t ohards that end. Further
benefits may include self cleaning. Detritus

afgbellassenply d dmTheeripvent agalpe ecteinsa payilap engmnew prsdcenjunction
path to escape along the air vent. 5 Further still the

Witlp vheolbosr tolsRyic b0 hat €ace soan|tb pgoddd & clearangaiimwaibti todias the
to the longevity of the punch and punch and die

ASSR P Nvind ! @WaRE thA a8 FRAnS e fits %a‘é' iRtI0EK s3PclbMing. Detritus
the Y punch and die assenbly 15. The die block 35 %

AP 90 B PGB ARy R R, DM g g ven

L T2 30 BPBE LaERE AT ey e ongeviy

%Pon whi ch the substrate lies for punching. The punch
dBC RS apd pppch angisie puemblind bears agai nst the die 45
with the die insert 135 acting as a cutting edge
beneath. The die inserts 135 are held in place by a
shim 125 and so naintaining the inserts in an

FgeRTAyandrssgamarie bidbie 3alféahaat pyhphadclid 88edbly 15. The die
according to the prior art is to have a full assenbly

MD&! 85 Ys thgr Qx?\é%)éﬁbn_%ﬁy ESmpERhAGE AnbY 36%a5«ﬁ{§ §§119£1it¥.oflstlots into

ers which ine to formthe entire die bloc

menb
il] be [ ' . .
\\Jr’vr\@ﬁ% dleemgc%%rfetm \ %ﬁje 4§ !h%iqdﬁéf &0 X@e‘?[&ﬁﬁ%&g&%ﬁ&%ﬁ%ﬁﬁ%& projects up

ers s'to e overa err

ol erances .of machi ne surfaces.,TF S providing_an _
%whﬁﬂeyarfv&ﬁé eSS Bt el VHER e HoghlF JERLrdppgping. The
in the punching process. The present invention avoids
pusich dsseends pr ol ehstats andi hearsyagaifst Ithesdievd withohe (dje insert 135
has the benefits of an assenbly through
acting as a cutting edge beneath. The die inserts 135 are held in place by a shim 125
and so maintaining the inserts in an assembly arrangement. The alternative practice
according to the prior art is to have a full assembly whereby the anvil 36 is replaced by
a series of members which combine to form the entire die block. It will be appreciated
that every connection between members adds to the overall error through combining
tolerances of machine surfaces. Thus providing an assembly for the die block further
accumulates error in the punching process. The present invention avoids this by

providing a unitary anvil 36 which still has the benefits of an assembly through

providing a shim 125 holding the die inserts 135 in place.

The X punch and die assembly shown in Figures 2B to 8B demonstrates similar

advantages to the Y punch and die assembly 15 but with accommodation for the
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providing a shim 125 holding the die inserts 135 in

pl ace. The X punch and die assenbly shown in Figures

2B to 8B denonstrates simlar advantages to the Y

punch and die assenbly 15 but wi th accommobdati on for

the 10 orientation directed to the X axes. Therefore

as shown in Figure 2B, an X d@nch and die assenbly 20
includes a plurality of punches 50, 60 novable within
ciegtatige ditcolcl t6%he Kraxesghheletongas ehawvmimElgure?B, ath¥ punch and
channel s 65 extend through the full thickness of the
djelaskemblyo2(Kinodsoa phurdlivy ©f putichkes 80,000 movabdd within oguidabllock 55
so produce introduced error. 5 As will be seen from

tﬁfcﬁh'dﬁ QlohgateR@ah M €68, at ﬁ@ck@a‘nﬁ@lh‘ '65 eré‘nH $hedbgtine thid@hickness of the
Su St rate are oriented such that ad J acent units al ong

lhc?e l%io §5s&h&o B{rgl | h@ffe%tl@ﬁ ORIeh .oﬁﬁl e ifltroduced error.
% ?’ @%ag &mmﬁh&y

Jace uni ong e axes.

accommodat i on nust be made for the X punch and die
assenbly 20 to be able to accurately and efficiently
&unch the IC units 10 whilst not adversely affectin

#ljval bt seeni frem Higugehi sthenigtegraied xirpliihaRes vathin dg sepstrate are
a double edge as seen in Figures 3B and 4B wher eby
driva teddvnamch diogpg 1dB6ént BHE abmgrtbe poaxks aro eaui¢raelgreiosk @s compared to
units so as to cut the adjacent edges sinultaneously.

@?@amsautsmor}g thp N aXesanalc @i din @y secdthyo@AlidaagudabeahddRyfor the X
X punches for a finite distance, the punches 50 at

Soch 88 @DESeRbly AP RES SHB Y ag&rﬁ@@darﬂrﬂfﬁcﬁw Bu%ethe IC units

edge and therefore are 15 considerably smaller th

%Fﬁ#t n%t @Jb?seg)pgﬁ&g%l e§ A2 Lh‘?t% 6[% thl:s G ﬁ1e4§ gﬁlﬁ% 6% mclude a

eren C|n riction and ext
[ the punches. ﬁ dlil a face B
i les 23 sl dieges PRt afovhesepribe B8 e Wy 3B comespond
to adjacent IC units so as to cut the adjacent edges simultaneously. Because the X
punch and die assembly 20 has an array of X punches for a finite distance, the punches

50 at extreme ends of the assembly 20 need only punch one edge and therefore are

considerably smaller than that of the internal X punches 60.

Figure 4B shows a different means. of reducing friction and extending the life of the
puhches. Provided in a face 91 of the punch is a recess 90 adjacent to the cutting edges
of the punch 50, 60. The recess is provided on both sides of the punch and acts to
reduce friction between the punch and die leading to improved life of the punch. The
reduced friction further increases the life of the die. Apart from having to face 91
recede from the die, the inclusion of the recess may trap air and further assist in
providing an air path during movement of the punch and so facilitating the reduction in

friction.
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of the punch 50, 60. The recess is provided on both
sides of the punch and acts to 20 reduce friction

bet ween the punch and die |l eading to inproved life of
t he punch. The reduced friction further increases the
life of the die. Apart fromhaving to face 91 recede
fromthe die, the inclusion dffi the recess may trap air
and further assist in providing an air path during
novenent of the punch and so facilitating the
reduction in friction. 11 It will be appreciated

It hall bk hgpreeReAShA0hE Gécebn90 Forld Chpavitth ddethé bBathRF 884or the Y
for the Y punch nay be used interchangeably between

JuBh XnA de \ﬁs[%’él”iﬁt*éﬁ‘c%aﬁ‘gkq Bl BQwSE e tms&h@ utnehé%r Qaa dRo used

b
~an addi‘tional benefitT 57Figure 5B shows t He gui d

BhaRk SRRl STBAIGheANS Ol e asserdl y 20 e

anspare shows the position of the
punches 50, 60 through the channels 65 which as
di scussed, provide for a greater control over the
Igunch and so a reduction in accunulated error. 10 An

igeret B rrapwh dhefguideoblogk Gvi 19 rihe eX angelh and rdipesembly 20. The

t hrough the guide block is the thickness of the walls
tsanspaentdguide thiheckphifh chowd ey pasitiont efnthet purtvbed DL O through the
and so possibly |less prone to warping and deformati on

dhdhnelg6s Rei@PR dis@tskan gﬁfvuﬂeoﬂﬁl a groMer SontfbPGV&eth@fpunch and so a
rigidity of the guide block provided by thicker walls

ARYCtBN QY hdenfantage 15 over the prior art.

An additional benefit of providing elongate channels through the guide block is the
thickness of the walls surrounding the punch. They will tend to be thicker and so
possibly less prone to wérping and deformation during the application of load. Thus a
degree of rigidity of the guide block provided by thicker walls may provide advantage

over the prior art.

~ Figures 7B and 8B show a similar die block 65 arrangement to that of the Y die block

35. Here an anvil 64 is provided with slots through which die inserts 140 ére inserted to
provide a seat against which the substrate is cut. The die inserts include a cutting edge
66 to assist in the cutting process with the die inserts 140 held securely in place by a
shim 130. As with the Y die block 35, the X die block 63 avoids the accumulated error
of an assembly through providing a one piece anvil 64 to contain the inserts and so

further providing advantage over the prior art.
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Figures 7B and 8B show a simlar die block 65

arrangenent to that of the Y die block 35. Here an

anvil 64 is provided with slots through which die

inserts 140 are inserted to provide a seat against

whi ch the substrate is cut. The die inserts include a
cutting edge 20 66 to assist Ign the cutting process

with the die inserts 140 held securely in place by a

A Rigmficaot lindgatwintdn thh effyttdiedif®bba gudh,antl ldee asanielyhd thekongevity
63 avoids the accunul ated error of an assenbly

dfhhed@h Dypdsdllgi TGO GREsPt ef ex@irwd lifedmt ®f @Qlié dford BRcking of
inserts and so further providi ng advantage over the

RE URY oRNs- osz?ress/'\blﬁl'd tfhf&l%HtfrllitlldH dAtds Qmﬁﬁn# Bﬁthe gunches. With
effective |i unch~and die ass nbl'y

xjegc{}g%%/ c%%ﬁcmgfotf tthe di¢ Tb?ockTX %ggl %cal){t cauSe (%O(hl%ylg h}e m{pﬁct%g:tween the

pec ef'ore "cracki Ing O

occurs r stress bujld up thrq ctio ses

Ifugﬁhqsr?g She 1dse 02&%41%9“ awaq%tedﬁgﬁar 31%5 g Egﬁﬁtﬂh@roskm to avoid.
the die block, a significant cause of this is the
Thepaignmiset ofctbe gtide biocland ldesnegdsita ¢énsuredbat a2 ta hgndioéerance can
on a repeated basis. This is a difficult problemto

wVahidtaineiher alel [MATEE awid tH@a@uiibdethbledsk ofiihd dik.€ FIARES shows
to ensure that a 2 to 5 mtol erance can be maintal ned

({n%r etPSdiRIRC Iaf ttﬁe %&Jegt FRR n@&ﬁ WhitD ﬁsﬁqgﬂ’ns %r&bli@n In this

die. Flgure one enbodi nent o e present
Ve S rob In thi,s
kA DO B PhSE ARl % REARY SN, o hP oloss b
ui bl ock 155. The 1 145 |s_al i gned
ﬂghﬂgg&a‘%dé‘ﬂ %& 3%9% %a&«gla P&P&”Eaé&tdgﬁwtm%é or punching
punching zone in which the IC unit (not shown

20mE 40 whishdheriaunit (ot ghavad. b hiskemiegimens yhejgigde ock 155 provides

variation i'n the alignnent which ensures contact is
avaiaied ibehealeggnndne which ensdres lrentapiuis civoidBe batyeentthe die and the
conponents are still manufactured to a high tol erance

pminch. BScdube tHe@omponents are still manufactured to a high tolerance such as in the
range 2 to 5 um, error is not introduced but contact is avoided. In this embodiment the
channel 150 of the guide block 155 has an internal face 160 on one side of the punch
145. This face 160 is inclined at an angle 170 to the vertical, and so defining an
inclined path along which the punch travels. The inclined path is determined such that
the punch, and in particular the cutting edge diverges from contact with a peripheral, or
leading, edge 185 and so misses the leading edge 190 of the die. Consequently the die
edge and punch do not contact and as a result cracking of the die is avoided. Such

avoidance of contact whilst not affecting the quality of the punched product may yield

an effective life of 100,000 cycles or more.
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range 2 to 5 m error is not introduced but contact is

avoi ded. In this enbodi nent the 15 channel 150 of the

gui de bl ock 155 has an internal face 160 on one side

of the punch 145. This face 160 is inclined at an

angle 170 to the vertical, and so defining an

inclined path along which t hd3punch travels. The

inclined path is determ ned such that the punch, and
Inranpaternative mbphienentt dt shoenigibe ditemal &se fof de geide dbdck channel
with a peripheral, or |eading, edge 185 and so m sses

thi\eren@adlvéttic AdgRei¥Pa Rhowh BisthinBe. EONBOERERN [130 §ulaﬁ tight éhe punch
20 edge and punch do not contact and as a result

C%Bf’}{hlfés"{g Ve 1F% x%trt? ?eecg%r?&aq %?%10%% is ?f\f?et ?x%{ﬂ‘ﬁ ﬁle cdge of the die

cont act ua

unc duct ma ield an effective |life of
‘-’3@%}3&}@?@?%? Chyireconfact 1 3y O&I?‘eial ternative

enbodi nent, not shown, the internal face of the guide

bl ock channel may remain vertical offset by a known

di stance. For instance 5m such that the punch

Ioahisi embeslithent vy eppased facer t65ca] the ebarpreboaly benmadmndiuto a lower
is offset fromthe edge of the die by a sufficient

t8iefdnRE SEch & BN HidfaBcE POLAL L Thi§ hay BledBHherndyMnthgd & “swinging” the
enbodi nent the opposed face 165 of the channe may be

mgﬁ].%gfegalhggﬂpgﬁv}?{tlop o?ltﬁg A&t t&%?a%c?? qr65| Ttsﬁa%%%g g‘ound this

her advant

unch ge raIL n.the direct f the
Rt e Sorudts 8 it i Gkt e ﬁge 140,pt18p figrtowards
effect shifts the jnpact stresses fromthe |eading
thejgeposod ersts. thyepravidingonkepsrs taleranpealsg ﬁagb@d@n@@actsssues are still

providing a Looser tolerance also for the die inpact

avesgled andis@ stedss Hissipawed ibgl¢lds dswiingmgs effegs di ssi pat ed by

this "sw nging" effect.

Figure 10 shows a plan view of a punch 200 within a channel 210 of a guide block 195.
In this plan view, a rectangular air vent 220 is provided in one face 215 of the channel.
This air vent provides for a flow upwards of air through the vent 220 as the punch is
directed downwards providing an air layer which assists with friction cooling and
possibly self cleaning. Further by machining the air vent face 215 at a looser tolerance

such as about 10 um as compared to the other faces 205, 210 which may be machined to

tolerances in the range 2 to 5 um may also lead to the “swinging” effect as previously

described.
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an ar

Figure 10 shows a plan view of a punch 200 within a

channel 210 of a guide block 195. In this plan view,
a rectangular air vent 220 is provided in one face 215
of the channel. 15 This air vent provides for a flow

upwards of air through the vent 220 as the punch is

di rected downwards providingl4n air |ayer which
assists with friction cooling and possibly self
GClagani ng. Further by nmachining the air vent face 215
at a | ooser tolerance such as about 10 gm as conpared
to the other faces 205, 210 which may be nmachined to
tolerances in the range 2 to 5 gmnmay also lead to the

[ SW ngi ﬁg{éhejnﬁe&E £§erﬁﬁlgvfoplé§{g¥dat1%g éﬁef@rdrﬁeﬂomlﬁ substrate, the

d ai ns: A punch i e assenmbly for singulating an

ma substrate, the assenbly conprising 5
&§é%ﬁ CO g“ﬂanches a gui de bl ock havi ng opposed first

and second faces with a plurality of elongate

chanrf raygt E@géﬁﬁdlng to each punch extending from

said first to second face; a die block for sup ortln%

sai d &gwde pkack hakiap @paesed mr@caadﬁamrxdgfa@m veifly aplusglity of elongate
punchi ng zones at which the punches bear so as to

dangel$ edreespbdding toseapio ptnahrexadndimg fidn padifiphrao atcoad gaceof

said ICunits fromthe substrate. 2. The punch and die

assenplde BReRIMEF REpPoRtind 8ail shbyheE, edaid @aC BloRk 1%@1:@ an array of
channel's have an internal surface inclined to th

ﬂchﬁgaiongg('a? w%kcmtﬁeh 1 ecgesoﬂéé} gcﬁlaé ‘Pé!"%%gﬁ alteS A%r a portion of a

unch&s are al so I ncl fromthe vertica

peripheral edge of said IC units from the substrate.

2. The punch and die assembly according to claim 1 wherein each of said channels
have an internal surface inclined to the vertical axis such that a path followed by said

punches are also inclined from the vertical.

3. The punch and die assembly according to claim 2 wherein the inclined path is
arranged such that a cutting edge of each of said punches diverges from contact with at

least one peripheral edge of the corresponding punching zone.

4. The punch and die assembly according to any one of the preceding claims
wherein said assembly has a longitudinal axis parallel to the cutting edge of said

punches.
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15 3. The punch and die assenbly according to claim2
wherein the inclined path is arranged such that a

cutting edge of each of said punches diverges from

contact with at |east one peripheral edge of the
correspondi ng punching zone. 20 4. The punch and die
assenbly according to any ondSof the preceding clains
wherein said assenbly has a | ongitudinal axis paralle

.0 t HBhecpinch ngd dibgsssafiblgaiccbrdimgric laeg ond bf claimsThe pwietein said
and di e assenbly according to any one of clains 1 to 3
asbentslly has aldhgitadiagindisyat hight andlaang itlﬁdkﬂjtlli}? ed@¥io$ s@ll punches.
right angles to the cutting edge of said punches. 6.

The punch and die assenbly according to claim5

wherein said punches 5 include two cutting edges for
punchin eripheral ,.edges.of adjacent |C unit W t hin

sa?d sugggﬁg @?a?&(*%3%$Hﬁ%%agﬁggﬁggoéé@ghglVﬁmeulSmafmndws
according to any one of the preceding clains wherein .
sai d pubtHEe BRAUEiig edepy B iPHREN BHPETRIGT2A Gl grs e djagent IC units
the cutting edge, 10 said profile portion providing a
reduct i oithimsai¢ subsirala. bet ween sai d punch and die

during said punching action. 8. The punch and die

assenbly according to any one of the preceding clains
wherein said channels include an internal face having

a hongi trugdipiath ART RSassekRbly B At e drerafsfe dfeck@ing claims
facilitate the novenent of "air upwards as the punch

I's movi %efé‘?ﬂ‘@ﬁ’f@%gﬁches include a profiled portion adjacent to the cutting edge,

said profile portion providing a reduction in friction between said punch and

die during said punching action.

8. The punch and die assembly according to any one of the preceding claims
wherein said channels include an internal face having a longitudinal recess
removed therefrom so as to facilitate the movement of air upwards as the

punch is moving downwards.

9. The punch and die assembly according to any one of claims 2 to 8 wherein
said inclined surface is on an opposed side of the channel to the face having

the longitudinal recess.

10. The assembly according to any one of the preceding claims wherein said die

block is machined from a single member.



9. The punch and die assenbly according to any one of
claims 2 to 8 wherein said inclined surface is on an
opposed side of the channel to the face having 20 the

| ongi tudi nal recess. 10. The assenbly according to any

one of the preceding clains wherein said die block is
machi ned froma single nmenbed® 16 11. The punch and

di e assenbly according to claim 10 wherein said die

bl otk f he pench al didesssdmidg raceorfimgi tngrlaime LR wihargie daje die block
so as to forma seat upon which to facilitate the

punchi ngurter fludied bserd idingda didtinPedel sdeashd éorka 4 ear tiseh which
with a punch and die assenbly for singulating an IC

uni t fr gl alehening BEsAeIdanRssenbl y conpri sing
opposed first and second faces wth a plurality of

el ongat e channel s each corresponding to a punch

extending fromsaid first to second face. 10 13. The

gui de assenmbly according.to claim12, for use with a.
Ut addedite boE dgiie, ik daarhand giectssprabty Tor Sihguifing an 1C
unit from a substrate, the guide assembly comprising

opposed first and second faces with a plurality of elongate channels each

corresponding to a punch extending from said first to second face.

13.  The guide assembly according to claim 12, for use with a punch and die

assembly according to claim 1.



