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"1 PUNCH SI NGULATI ON SYSTEM AND METHOD Field of the

I nvention The invention relates to the si ngul ation of

contai ning a pi ural ity of sard units. in par (IGWIGHEINI
the singulation nethod according to the present, .

invention relates to a stanpi ng or punching process

No- 1 oat) b NCTESIIGHAION SV STRIANARERBLT,

integrated circuit units require singulation before
delivery to the end user. The neans of singulating

the units fromthe substrate include saw ng, water

Fieldof thedavendion punchi ng. Wi ch met hod of singul ation

used will depend upon the required speed of

Theonwesiiom relates toathersngilatidre of indsgnatede cincudt ubite (ICU’s) from a
nature of the individual units. For QFN units for

dubstratec eonfainiali ag pturglitynot saikb unitemia paristiiad! ehé Ssifigulation
conmon techni que favoured for the speed of processing

A8fhodUadifid ﬁg fohhePbrsseht wWé'n%H QrePJté@ o Wp %Qarﬁ?m@t &epunching

unit types IS not required QFN.  Sunmary o _
R e NS

steps of: delivering a substrate to a punchi ng
assenbly; singulating said substrate into the IC
units; providing a rotary carrier having recesses for
Ir at least a portion of the units; receiving
said units at the
Substrates containing integrated circuit units require singulation before delivery

to the end user. The means of singulating the units from the substrate include
sawing, water jets, laser and punching. Which method of singulation used will
depend upon the required speed of processing, the nature of the substrate and
the nature of the individual units. For QFN units for instance, punching the units
from a substrate is a common technique favoured for the speed of processing
and suited as the plastic molding often used on other unit types is not required

for QFN.

Summary of Invention

In a first aspect, the invention provides a method for singulating IC units
comprising the steps of: delivering a substrate to a punching assembly;
singulating said substrate into the IC units; providing a rotary carrier having

recesses for receiving at least a portion of the units; receiving said units at the
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12 first position on a rotary carrier; carrying said

units to a second position through rotating the

rotary carrier fromthe first position to the second

position. In a second aspect, the invention provides a

punchi ng system for singulatl?g IC 5 units

conprising a punchlng assenbly arranged to recelve a

S str@te and ul.ate said suastﬁate into {3 th h

i pesitigp PBtaaF%?a’é’a gk CPBWHI%?' Yytgdp £ ?‘?9 position throug
posi tion second position said rotary carrier

FQFartﬁ'ﬂgtBl r%’r}’ geeﬂe\yém@g {Iﬁi pasifien tq fie $¢5and pR:lieN-on

and carry said units to the second position through
rotation; wherein said rotary carrier includes

recesses for receiving at least a portion of 10 the

lnra secontcaspatt nipkeyinvemtonpprovidesg pysching isystenp éoradingugating IC

the rotary carrier provides a nunber -of advantages.

Urfifs EowMbABiag: shpuheing #dsenely tatrfigade e s66sivéld @ubstrate and
buffer of units to be transferred fromthe punching

ﬁﬁgﬁlﬂgﬁl %‘?leXILg%W%téﬁﬁtSQ 1e @ﬁl%%s?cﬁéla/cgé‘rrrlbp%ﬁa!téble from a first

[Tty on ether the process 1s |inear

;g&;ﬁ’tgclcr} to| é Egc&?cﬁ ﬁ5¥H ﬁ u‘regﬁotéugccgégg grg%rtrgﬁ%w{c} rseder\/e said units at

I ceives he uni t,, at t_an
FRer3l henting =k Sl 5pid St HoLtnisdaad adfion ﬁwg fotation
t he punchi ng assenbly may be a two-stage process
whetedbgaldl i@t ¢arier mg@o@easwfmweﬁgwmagbleasbﬁgportlon of
each edge of a first axis followed by a second stage
thenotiisng each edge al ong the orthogonal axis.

Accordingly, the punching system incorporating the rotary carrier provides a
number of advantages. For instance, having a plurality of recesses allows a
buffer of units to be transferred from the punching assembly to down stream
processes. Further it allows flexibility on whether the process is linear should
the rotary carrier received the units in direct line with the punching assembly or
more compact if it receives the unit at right angles suited the punching

assembly.

In a further embodiment, the punching assembly may be a two-stage process
whereby a substrate undergoes a punching stage along each edge of a first
axis followed by a second stage punching each edge along the orthogonal axis.
The punching assembly may have a press and a cam shaft mounted thereto

such that each stage is synchronized.



10

15

20

The punchi ng assenbly may have a press and a- cam shaft
mounted thereto such that each stage is synchroni zed.
3 Further the rotation of the rotary carrier may al so
be synchronized with one or both of the punching
stages. To this end, the rotayy carrier may be in
communi cation with the cam shaft to achieve this
synchroni zation. 5 In this enbodi nment, for the
processing of substrates, a substrate may enter the

first axis punch gfor I nstance x-axi sb f ol | owed
Fd-lﬁ"l%dbﬂépta&QF@f(t gdRtagy Cé"”%f ’Hﬁyﬂs‘b ﬁc%’”&HEPrt'#ea:W'th one or
have the singul ated units delivered to the rotary

bodlh r ofethe  mirechingri stgges. liee thist ang, dhe rickaryt @am@smﬁy be in
a vacant recess to receive the 10 singulated units
comyrhanicatisy mdthrtbeicaed shaft to atliepe thisisypgctabnizebohor t he

X and y-axis. The punching system may further include

a loading station. In one enbodi nent the | oading

station may have a stack | oader having a stack of

IA L{H%térﬁﬁgé’lgf(érﬁofgg 'élﬁe Raﬂ%%éégﬁ%. ?fi JLE)S%@P&* sttﬁiri'g?ﬁé)%ﬁter the

on the sta to an e

fﬁ?t?afig%%ﬁg“? AR AT O o o

inlet rai rece

for. t he
)gmgg} pgrgg\ gﬂ tpgn 5‘6?’1%3}‘? ﬁgwgéjuq}gg r“é'ﬂtﬁ c%g)ugﬁlfeda 0'the’ rotary carrier.

hori zontal axis so as to have the 20 substrate with

Thee tiszing opf thee rof@nercasiier 4 Prepentaar viacandr resess dionegaeive the
t he punching system nmay include a sorting station

singulated units maybe be synchronized with the punching stroke for the x and

y-axis.

The punching system may further include a loading station. In one embodiment
the loading station may have a stack loader having a stack of substrates. In this
case, the upper most substrate on the stack loader may be lifted to an inlet rail

and subsequently have the substrate delivered to the first stage punch.

Between the stack loader and the inlet rail may be located a flipper for receiving
the substrate and flipping the substrate about a horizontal axis so as to have the

substrate with the pad on the upper surface.

In a further embodiment, the punching system may include a sorting station

capable of delivering the singulated IC units from the rotary carrier to respective
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capabl e of delivering the singulated I1C units fromthe
rotary carrier to respective 4 bins based upon
predeterm ned criteria. Said predetermned criteria

may be received froma variety of inspection points.

A first inspection point nmay pe | ocated adjacent the

I ndex feeder so as to check the type of substrate

and its orientatign to ensure agaipst m.salignnent.. A

R Ssod WG TSt BRNeg SIEta asa A RETROTIRY Ediefipginay be
and may be used to  check a top surface of the IC

regeived fronmg variety ebinsreetion RAINSach si ngul ated unit

whilst within the rotary carrier. 10 Athird

i nspection point may be | ocated between the rotary

carrier and a shuttle and position beneath the

Al étstirespectienipointtra&ly be lbdeted iadjpdent ¢k Lndeixfebdensd ke to check
rotary carrier to the shuttle. Such a third inspection

tAB My feof subssdnité B MBI dfiditatiotntd dristivs bghinstBiikdlignehent.

check the bottom surface of the IC unit. 15 Thus

provi di ng a punch assenbly whereby the die bl ock

i ncludes selectively replaceable inserts may permts

& SeEun SR TR0 e Rcee S 8HbY i R Earaft i iy o used o
clteck o RuTTAGE Obiea Gt baing (e dead iS5y Gacovsiaavigted unit

inserts to accommopdate different package sizes and

winifst sdtdin the rotary carrier.

A third inspection point may be located between the rotary carrier and a shuttle

and position beneath the delivery device taking the singulated units from the
rotary carrier to the shuttie. Such a third inspection may be to confirm marking

and fiduciary marks to check the bottom surface of the IC unit.

Thus providing a punch assembly whereby the die block includes selectively
replaceable inserts may permits an effective means of reconfiguring the

punching assembly to accommodate a different package size.

In one embodiment the predetermined |IC package arrangement may be a 3x3,

4x4 etc.

Thus by providing inserts to accommodate different package sizes and different

substrate sizes, there may be a substantial capital cost saving compared to
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substrate sizes, there may be a substantial capital
cost saving conpared to 5 replacing a full die when a
substrate size is changed not to nmention the downtine
required for such a substantial change and thus the
econom ¢ | oss of taking the punching assenbly

offl ine. 5 Brief Description of Dravvi ngs It will be

venlen 0. further describe the. sent i nveption
BRI Bt e Wl s, SEBRGAR, g i ShARGed (il ® 'éntion the
il lustrate possible arran%enents of the invention,

YEIMe FEUH sych@a syhstantiab shapse apd tBH%éh%PEO%?fH'C loss of
consequently the 10 particularity of the acconpanying
takingithe punehingtassembdy afiling. st ood as supercedi ng the
generality of the preceding description of the
invention. Figure 1 is a plan view of a punching
system accordi ng to one enbodi nent of the present
Brinfeddcobtiod of Brawinge 2A and 2B are el evation vi ews of
a loading station according to one enbodi nent of the
present invention; Figure 3 is an expl oded isonetric
view of a punchlng d|e bl ock accordlng to one

TPt RS B MR B B oct o v
BB A0 e AL ICIEDL5 o 2,51 B 0ck 26018 cron

Other arrangements of the invention are possible and consequently the

particularity of the accompanying drawings is not to be understood as

superceding the generality of the preceding description of the invention.

Figure 1 is a plan view of a punching system according to one embodiment of

the present invention;

Figures 2A and 2B are elevation views of a loading station according to one

embodiment of the present invention;

Figure 3 is an exploded isometric view of a punching die block according to one

embodiment of the present invention; and

Figures 4A and 4B are exploded isometric views of the X and Y punch and die
arrangements of a die block according to one embodiment of the present

invention.
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6 Figures 5 is an. exploded isonetric view of the
punch and die according to a further enbodi nent of
the present invention. 5 Detail Description Figure 1
shows a punching system5 used for the singulation of
ICunits froma substrate. Punching is a preferred
option for QFN packages and the arrangenent shown in
Figure 1 is particularly suited to the processing of
such 10 QFN packages. Substrates are | oaded into a
stack | oader 20, such that the substrates are stacked
Figidregpa s @Reexlnded isgryetriesview efnthe purgtb@ndrdie) anggrdigg to a
station 7 including the stack | oader 20. A lift 120
fpdercembndinent it the presest investiopwar ds 15 so that an
upper nost substrate 110 can be engaged by a substrate
pi cker 105. The picker 105 |lifts the substrate 110
and places it on a flipper 115 which flips the

DaetBs DadkApidyl drops it onto an inlet rail 23. The
fTipper 1%5 has a vacuum engagenent arrangenent to
hol d the substrate in place with the substrate being
20 rel eased through rel ease of the vacuum The snal

60 LisBvbF phUFERE SyStEmn el or ik, Smolfiion 'F'sva' I from a

furth ncl udes qui des 24a, OVI
Sibstrals. opunehiin s o feeferes atiopndor UER! BAckaggsaand the
to insure the substrate is oriented correctly. 7 The
arFangement| shegvmin Figsre % isepartipularlysaited ta the mgecessing of such
i nspection point which includes a
QFN packages.

Substrates are loaded into a stack loader 20, such that the substrates are
stacked one upon the other. Figures 2A and 2B show the loading station 7
including the stack loader 20. A lift 120 pushes the stack of substrate upwards

so that an upper most substrate 110 can be engaged by a substrate picker 105.

The picker 105 lifts the substrate 110 and places it on a flipper 115 which flips
the substrate and drops it onto an inlet rail 23. The flipper 115 has a vacuum
engagement arrangement to hold the substrate in place with the substrate being
released through release of the vacuum. The small drop from the flipper 115 to
the inlet rail 23 is sufficiently low so as to avoid damage. The inlet rail 23 further
includes guides 24a, b which provide a sufficiently close tolerance for the

substrate so as to insure the substrate is oriented correctly.



10

15

20

canera | ocated on the index feeder. The purpose of the
first inspectionis to ensure the substrate is
correctly oriented and to also identify the type of
substrate in terns of size and unit type. 5 The
substrate is then engaged by,ﬁn i ndex-f eedi ng devi ce
30 which engages the substrate and permts novenent

hr ough vario st s, of nching. .. The. punchin
T Bt 25 defbeutbe SuBFBIo B Mobotion et MHiSh fiysdes 2
bl ocks 10 45, 50, the two blocks acting to firstly =
GAMRA lpratedeon the rindex dpedsar. The ryrpese fafdhedfgt ingpection is to
second cut inthe y direction. It will be appreciated
ansare tthe subeirateos terreetly lorientesd and tchalen ddentify the type of
whi.ch the substrate is punched. Thus whilst in this
sstrdtenartermbef Xizeuarmchumistypleen 15 fol | owed by the Y

punch, in fact the Y punch may precede the X punch.

The particular order is immterial to the invention,

and how the units are then subsequently delivered

ﬁ%/‘@ﬁféétf?g‘ is E‘jéﬁ h&{gagel! by a%h&éﬁ-féébiﬁgig%glﬁﬁg?g iv{l:ﬁ{:]\i ehgages

S ng ne of unit’s correspond to a

S t i Laure. re than ..
i ERaBnd B uRiedrenthrhlal V8 ks fBfeR of fllching
punchi ng assenbly. Further, whilst Figure 5 shows a
punchi ng bl ock capabl e of punching a second |ine of
units, in fact, nmultiple lines can be punched subj ect
Tthe puechingt@sseatoly 1Adevalveparpyees oparatitg ap dwo punching blocks
i ncorporated into the punching bl ock. 8
45, 50, the two blocks acting to firstly punch in the x direction of the substrate

and the second cut in the y direction.

It will be appreciated that the invention is not limited to the order in which the
substrate is punched. Thus whilst in this embodiment the X punch is then
followed by the Y punch, in fact the Y punch may precede the X punch. The
particular order is immaterial to the invention, and how the units are then

subsequently delivered downstream.

Further still, whilst in this embodiment a single line of units correspond to a
single line of punches, in fact as shown in Figure 5, more than one line of
punches may be incorporated within the punching assembly. Further, whilst
Figure 5 shows a punching block capable of punching a second line of units, in
fact, multiple lines can be punched subject to the number of lines of punches

which are incorporated into the punching block.
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The press is connected to the bl ocks through a cam
shaft which permts the punching to be synchronized
bet ween the two bl ocks and so pernmitting a
"punch- nove- punch" sequence between the index-feeding
and the press. 5 Punching thg;substrate al ong t he
y-axi s separates the units fromthe substrates
formng a plurality of singulated I1C units. Fromthe
y-axi s punch the units are transported to a rotary
_ﬁ?rrier 15. The Qﬂtar%ﬁcarrier 15 includes a plurality

€ PIesSeSseRNNSStet @ thdiRieckshibrough, g eamnghafh whihy pegmits the
In this enbodinent, the 10 rotary carrier 15 includes
AuRGhinge ée e synphinizest febredy they twoc blaeksr avd osk wiesmitting a
direction in four stages to correspond to the four
“‘papdrswyve-plingh’ setjushoabetween thedrdex-féedinlg andithe peess.
the y-axis punch ready to receive, in this case, a
line of singulated units which are then transported
by a Iine picker (not shown). The |ine picker engages

PUChind thePSubsitdts aldriytheNRagid ké%‘p%ﬁét@s e uRlt8$etn HE Rubstrates

in the 15 recess. On placenent, 'the rotary carrier

e I i jacent .t eV .
TofthR"S aitelty oo SaBled fC thks, Fri.AEGEE. Runidthyunits are
and rotgry caryier 15 j hi eved through.cgnnection .
Ehophied b ApEE cedier Tt B drEns cafiamnis AMIEe BHealty of
three 20 devices performthe relevant action _
recagRasan@dote yhichhife 16 unifs ay e Rlapsdada thispembrdioent, the
punch through the substrate with the rotary carrier
rotargicarrerf foimcludesdosr tacasses swhicit rathtessiifn aiocoented-clockwise
direction in four stages to correspond to the four recesses. Figure 1 shows one
recess 56 adjacent to the y-axis punch ready to receive, in this case, a line of
singulated units which are then transported by a line picker (not shown). The
line picker engages one line of units from the substrate and places them in the

recess. On placement, the rotary carrier rotates until the next recess is adjacent

to the y- punch.

Synchronization of the x-punch 45, y-punch 50 and rotary carrier 15 is achieved
through connection of those stations to a cam shaft such that each of the three
devices perform the relevant action simuitaneously. That is the x-punch 45 and
y-punch 50 punch through the substrate with the rotary carrier rotating from

recess to recess at the same time.
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A particul ar advantage of the rotary carrier 15 is the
ability to align one of said recesses wth a canera

55 so as to create an inspection point. In this

enbodi nent, the inspection point is arranged to

i nspect the pad of the QFN its which at this point

are directed upwards. This information can then be 5
ransmtted further dowystreamsqg_as.to racterize :
RN dhactras A I O RYAFatTeT T a6 sBIEY RS plgt She of said
carrier 15 is effective for transportatjon of the. )

rGRPSSES: ¥ithh@ caMmerai o)) S &Si & createapioinsPeelioR PRty Jn this
further inspection point without having to 10 nmake

epeedirendr theninspeation @ointhie armanged to inspect the padeethe QFN
the required inspection. A further enbodi ment, a

wetsowtichnatpthid ipoint prendirendgd aipsvarthe  This onfoonatiend can then be
shoul d further information be required for the

tedrndigearfuhbr Aowdistrebt sonas Yo diardberiz@ttakyusity cedrding to
15 on its next rotation positions a recess 59 adjacent
L%"hhe sorting station 17. Here a further |ine picker

not” shown) delivers the plurality of ICunits to a
shuttle 70. The 1C units pass over a third inspection
station 65 which inspects the underside of the unit

in particular f marking, fiduciary . nmarks and .

Bt el Foten, cadiers 5 fhebttantva (PhIRESPPYAIST A e to the
also include a 2.5D inspection. Such an inspection ,
setingciations|itialse pievigesaipr ¢ further dnspestipaRpidt without having to
encircle the IC units, through lowering the units

neke spexiglcarrdefemedt Hgr tthe amitsayn dider pooundergo dfie required
inspection. A further embodiment, a second inspection point may also be
incorporated should further information be required for the characterization of

the units.

The rotary carrier 15 on its next rotation positions a recess 59 adjacent to the
sorting station 17. Here a further line picker (not shown) delivers the plurality of
IC units to a shuttle 70. The IC units pass over a third inspection station 65
which inspects the underside of the unit and in particular for marking, fiduciary

marks and any other faults.

The third inspection station may also include a 2.5D inspection. Such an
inspection station includes an array of mirrors arranged to encircle the |IC units,
through lowering the units into a space defined by the array. The provision of

the mirrors allows the camera to have a view horizontally to check leads or
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the mrrors allows the canera to have a view

hori zontally to check |leads or 10 vertical alignnent
of the units. It also allows a check of the side
quality of the wunits that is to identify any faults
al ong the side such as shortgircuits through a bleed
t hrough of material. Accordlngly with the direct

bot n1VIGMI and 4 side |e fromfo cire

oL AR uhif clh ot STt BrPoeiK pE R Sy g of the

e |n the shuttle 70 unjt pickers 90, 95 engage,

qmtﬁttaafo'ﬁ tpridenty any davis along theiside pych asl%@ﬂ%&%ﬁ through a
bins 75, 80, 85. Based on the information received _
teeghthraugh mféeaﬁenigbe%,qqomngb'atMltbribewe%@,ott@m view, tang 4 side
units are deposited in the "good", "rework" or
Vigves &rotr' fauir eacirédiihgamiredrs £5 sepanate views efctbermitsiare tpossible.
"good bin", a tube off |oader 100 is also provided,
subjected to the preference of the end user. 15
Figures 3, 4A show a die block assenbly 123 for a Y

(?_Hée in¥hensHute! V?or b iekepaigeg QtSr@an‘a%'értﬁﬁ | SHtné ﬁr\éittle 70 for

hese are used e punchi ng trate t

d??é'ﬂ?wtﬁ SRk %ﬁs%tg% geom the substrate As

preV| usly punching is a process well
suited to QFN packages. 20 The die assenbly includes a
punch back plate 125 nmounted on a punch hol der and
retai ner 130. This coupled to a stripper hol der

135
Bagedodn e iviornatinfpeeseivedHeop e fiereelipgpectipn stations 35, 55, 65

the units are deposited in the “good”, “rework” or “reject” bins.

As an alternative to placement in the “good bin”, a tube off loader 100 is aiso

provided, subjected to the preference of the end user.

Figures 3, 4A show a die block assembly 123 for a Y cut, with Figure 4B
showing the corresponding X cut. These are used for the punching of a
substrate the'singulation of IC units from the substrate. As mentioned previously

punching is a process well suited to QFN packages.

The die assembly includes a punch back plate 125 mounted on a punch holder
and retainer 130. This coupled to a stripper holder 135 all of which encompass

the punches 133.
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The punches are arranged to pass through a stripper
140 which provides guidance and control for the ful
stroke of the punch as it inpinges on a die 142
nmounted within a die holder 145 and die back plate
150. To control and support ﬁhe die 142 is a die
plate insert 55. 5 A feature of this |nvent|on is the

theseliachet ik ?ﬁ%ﬁéé Tobaes taipiofl & ARERSFI L0 whigh jprovides

the prior art rel upon a fixed arrangenent for
quidanfiesandhcagiral fowhehfq"rférqh‘aeofﬁbe dainch @sdt frekgpEs onea die 142
In this case, the whol e assenbly nust be replaced when
maentedprithon astipdaidere! 45and dishbacjeplater 180 c boneodtrokandeupport
package. According to the present invention the use

thé dik ¢42 insardies plbd insert3.s the insert to be swapped

around according to the type of package being

singul ated. Accordingly the cost of a die block

assenbly 123 conpared to that of the prior art S

?(%“fth%ebﬁlﬂ'ls\’ nYBREGS fs 1HASTse mgf@g'm@ ey are gdapted to

erent su strate sl zes e app |ca
o) i.n h e, hol de

& ARy Bl . fe ?@?%%&ﬁgﬁ“ﬁggacma‘% oG ef e rvis
substrate size is nsi derabl.e. Fu X
JHagen Red ariebgemert R e dis dntaaie! HhdBe din RoRIREiis SHck plate.
conpared to that of merely the inserts is also _
ladhisi c@seatiig wheleaasse My miusy begeplased adian theetypeof sHestrate is
entire punching process. 20 As previously discussed,
changed!te acoammbdatei the peokae. Acogndireg tdtheupiesent invention the
t he
use of die inserts 142 permits the insert to be swapped around according to the
type of package being singulated. Accordingly the cost of a die block assembly
123 compared to that of the prior art is considerably cheaper when
accommodating several different substrate sizes which may be applicable. The
capital cost of having to replace the die holder and die back plate for changing
over to a different substrate size is considerable. Further the amount of time
required to change the die holder and back plate compared to that of merely the

inserts is also considerably greater leading to less downtime for the entire

punching process.

As previously discussed, multiple rows of units may be singulated subject to the
number of punching sets incorporated within the block. Similarly, Figure 4B
shows the corresponding X cut die block 148, having punches 134, 144 and die

inserts 147.
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nunber of punching sets incorporated within the bl ock.
Simlarly, Figure 4B shows the correspondi ng X cut

di e bl ock 148, having punches 134, 144 and die

inserts 147. 12 Figure 5 shows a mnultiple row bl ock

160 having nultiple rows 180 Qf punches. It will be
appreci ated that three, four Oor nore rows may al so be

used subject to the requirenents of the end user, al

of which fall within the present invention. 5 Here,
&unches 165, 180 fit within strippers to accommpdate

HAYRE PISBOWS R Mudtinle rowgblgpk JROKaving Ruiltiple rowsel&0sof punches.
170. A particul ar advantage of a nultiple row

Ibwilclbe agpeaniated|thal heee,Jfounor mprairewstmay also beused subject to
aspect of the present invention which uses die
thesequiserachtswsf ther emdilusepnla ofowhighrfahiwithimtlse pbéseatt ihwention.
be configured according to the particular batch. Thus

H&rehpunéhed 1681 S fitwithih! stAdb &g tto @ccmfodale multiple rows so as
accommodate a single row and a further set to

t8C&l ! fhe g&egﬁ.s@rﬁ Wous. at ggrg%l%rimn%%m PSnuttiple row

r
used and swt according t particu
appkicatiaon hu e Lpser for Lngle ro Y., be
RIS 4B PeBlsrali 95 Al Thihe® eS8 present
requjred, 13 CLAIM 1, unchi ng system for . )
'@Y%mnawhﬁé qS@SLﬁiﬁt'@S%’&,@ﬁ%ﬁ fog-miltiplerion Ryneigg Assgmblies to
arranged to receive a substrate and singulate said 5
ba,penficared iagcording to the pafticular batch. Thus rather than having a full
set of dies to accommodate a single row and a further set to accommodate

multiple rows, the die inserts may be used and switched according to a

particular application, thus die inserts for a single row may be swapped out and

replaced with multiple rows as required.
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a rotary carrier rotatable froma first position to a
second position said rotary carrier arranged to
receive said units at the first position and carry
said wunits to the second position through rotation;
wherein said rotary carrier includes recesses for
receiving at least a 10 por# on of the units. 2. The
éﬁg&iéng system according to claim1, wherein the

| ng assenbly includes two bl ocks such that a
first block punches the substrate along one axis and
t he second bl ock punches al ong an orthogonal axis. 15
3. The system according to claim2 further including a
tam shptinchingsysiem far singulating Kaunits comprising: second
bl ocks in conmunication with said camshaft so as to
per mid panchihg @3senmblyoacangéd o edcdieatsubspratec Andls te said
20 4. The system according to any one of the precedi ng

stibatrefe WSt IC ukhigd:ation of the rotary carrier is in
synchroni zed communi cation with the first and second

bl OCkaSrot%py cérneﬂ]’%taﬂﬁl%%rﬂc& et ﬁ(?n ) "3 %éoﬁ(@?[n@ﬂtian said

t he syncnroni zed COITTTUnI ca Ion O e rotary car

B0y Al Sdbndlt S RERG BREFUTIR Bt el oo i garry saio

one .of the further including a
ISP W SeeRTE Aot FWQHQREO@t'enbstrate to the

punchi ng
wherein said rotary carrier includes recesses for receiving at least a

portion of the units.

2. The punching system according to claim 1, wherein the punching
assembly includes two blocks such that a first block punches the substrate

along one axis and the second block punches along an orthogonal axis.

3. The system according to claim 2 further including a cam shaft mounted
to a press said first and second blocks in communication with said cam shaft so

as to permit simultaneous operation of the two punch blocks.

4, The system according to any one of the preceding claims wherein
rotation of the rotary carrier is in synchronized communication with the first and

second blocks.



10

15

20

assenbly said | oading station including a stack | oader
arranged to stack a plurality of said substrates for
delivery sequentially to the punching assenbly. 10 7.
The punchi ng systen1according to claim6 further

including a flipper such ? a substrate delivered
fromthe stack | oader to the éunching assenbly is

Iac upon a flip and flipped prior taq placenen

ciThenl Sstean | BBty 19 o HIRE Bunbhein adBenoRyichronized

15 8. The punchi ng system accordi ng to any one of the

geryoeaicatior hithe rotanteairier ene thariEsh ard sesenmhplpcks is provided

i ncludes nultiple rows of punches so as to

ks hreldcaamebafsl y punch nmultiple rows of I1C units. 9. A
punchi ng assenbly conprising: 20 a die bl ock having
recesses for receiving selectively repl aceabl e
inserts; wherein said inserts correspond to a punch

gat t efy pRRehingCs éleﬁ1 aBE@r‘éﬁﬂ td1 &18A ohe BRGKEYSreceding claims
43

arrangenent . he punchi ng assenbly accordi ng

fitnét %(ﬂﬂj& V"Qelroggrhgs@ia%g“pf&d%taﬁfﬁr’ge%tegu&%r%hIf(?Qﬁe punching

ar rangenen ncl u arrange

KRy %aafiﬁ%%%étﬁeﬁ%‘ ﬂh@ﬂdfg‘égéss aa&igaqe“r@%%ngeéato stack a

arrangemen d for singulating 1C u

Rivriabky <fi said ﬁH%Sf&Qt@E@focﬁe"VeaéWq}@rﬂ irly fo QI?oB‘t“?%ﬁ"éQ ?63%[“b'y
punchi ng assenbly; singulating said substrate into the
| C units;
7. The punching system according to claim 6 further including a flipper such
that a substrate delivered from the stack loader to the punching assembly is
placed upon a flipper and flipped prior to placement on an inlet rail directed to

the punching assembly.

8.  The punching system according to any one of the preceding claims
wherein the punching assembly includes multiple rows of punches so as to

simultaneously punch multiple rows of IC units.

9. A punching assembly comprising:
a die block having recesses for receiving selectively replaceable inserts;
wherein said inserts correspond to a punch pattern specific to a

pfedetermined IC package arrangement.
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10 providing a rotary carrier having recesses for
receiving at least a portion of the units; receiving
said units at the first position on a rotary carrier;
carrying said units to a second position through
rotating the rotary carrier gron1the first position
to the second position. 15 é

10. The punching assembly according to claim 9, wherein said

predetermined IC package arrangement includes a QFN arrangement.

11.  The punching assembly according to claim 10, wherein said QFN

arrangement includes a 3x3, 4x4 or 5x5 arrangement.

12. A method for singulating IC units comprising the steps of:
delivering a substrate to a punching assembly;
singulating said substrate into the |C units;
providing a rotary carrier having recesses for receiving at least a portion
of the units;
receiving said units at the first position on a rofary carrier;
carrying said units to a second position through rotating the rotary carrier

from the first position to the second position.



