-1- CONFI GURABLE DI E DETACHVENT APPARATUS Field of the Invention 5 The

I nvention relates to the processing of sem conductor devices, and in
particular to detaching a sem conductor die from an adhesive tape.
Background and Prior Art 10 Di e bondi-fig-is one of the key manufacturing
processes in electronic ( packaging in which a sem conductor die singul ated
froma wafer is detached and picked from an adhesive dicing tape and then
bonded onto a subs f printed wring
board ("PWB") subs ﬁp DIE EHM fl PERRAT of the process, a
die froma sawsingulated wafer is detached from an adhesive dicing tape
using a technique that involves the utilization of a single or a plurality
of push- ufigld afthe in¥entioN tj ati on and conpl etion of the del anination of the
die fromthe dicing tape with the 20 cooperati on of vacuum suction hol di ng
onto the dicing tape. This technique is commonly adopted for both die

bondi ng amHefihiventid Pelateyltdher poeessing ofvaemisoshdiictorageviodd,i esd Have been
implemented in the prior art to detach a die from an adhesive dicing tape.
In a si ngPartisutsaste getachingasericonducterndiafem an aghesyedarent nunber
5,755,373 entitled "D e Push-Up Device", a single push-up pin approach is
described in which a push-up pin, inthe formof a needle, is fastened to a
hol der f oBapkgduAE dnldePibreArdo as to separate the die fromthe dicing tape
hel d by suction provided by a vacuum assenbly. The vacuum assenbly is
usual 19 hel d fixed and the push-up needl e is independently 30 novable by a

rai si ng- apg: | aleh r gri i Mhe sh-u  n..reaches
i ts maxi nuB(rijne h@#\g{%ﬂt@ P% [ coﬁngﬁ/ete}péfﬁﬂgﬁgég?sut"a t {bé{)%%%%gl Q’m ‘%g&é%"{;r omt he
di ¢ | eavi pgclkaing i wimidH aaemieshd@dteadie singulated from a wafer is detached

and picked from an adhesive dicing tape and then bonded onto a substrate,

such as a copper leadframe or a printed wiring board (“PWB”) substrate.
15
During the die detachment part of the process, a die from a saw-singulated
wafer is detached from an adhesive dicing tape using a technique that
involves the utilization of a single or a plurality of push-up pin(s) for initiation
and completion of the delamination of the die from the dicing tape with the
20  cooperation of vacuum suction holding onto the dicing tape. This technique is
commonly adopted for both die bonding and flip chip bonding processes.

{ Various pin assemblies have been implemented in the prior art to detach a die
from an adhesive dicing tape. In a single push-up pin approach illustrated in

25 US patent number 5,755,373 entitled “Die Push-Up Device”, a single push-up
pin approach is described in which a push-up pin, in the form of a needle, is

fastened to a holder for pushing the die so as to separate the die from the

dicing tape ’held by suction provided by a vacuum assembly. The vacuum
assembly is usually held fixed and the push-up needle is independently

30 movable by a raising-and-lowering motor driven mechanism.

When the push-up pin reaches its maximum height, the dicing tape is
substantially delaminated from the die leaving only a small contact area
supported by the pin. The adhesion of the die to the dicing tape is minimal, so



supported by the pin. The adhesion of the die to the dicing tape is m nimal,
SO -2- that it is possible to lift the said die up fromthe dicing tape

usi ng a vacuum collet w thout damaging the die. However, as the size of the
die increases in area and its thicknesd-decreases, the single push-up pin
approach will be inadequate for successful pick-up. 5 Alternatively, a
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chuck conpafeeandnit® thiekndeslgeo@ases) thendmndid ypushal pirs appraathamill ber es 10
for pre-peeling the die, and a central housing with a notorized ejector pin

connect ed ingdgqualeter sHceessidPiesPpushi ng on the die away from the dicing
t ape that the die is substantially detached fromthe dicing tape. A
di sadvant age of this two-stage approach is the design, conplexity of the 15

vacuum andAgpefridtgelyp adteb-tRiges ejeption eippedach Hosltatedsin USapalens neintierhas to
be relatively large. Wth i size constraint, the ejector chuck is found
r
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confi gur at chiosk tempriges ldnt ader tiiisihigeseiet @edwte by Vaxcaasssuction apésures _
illustrated in US patent application nunber 6,201,306 entitled "Push-up Pin

of a SH¥i cérdererpeeling Beedie, Rnchiangenifal haysing il 2aamotarized eigetasapir at i ng” .
i . e i} . Do : o
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det achment sbriean thbelie i subatarnitiny dethchadseoraftho widing page.ns wi th di fferent
profiles may have reduced the risk of die damage, but frequent changi ng of
push-up pins with different profiles for 30 new devices nmay be necessary.

Furthermor @ 4ichq0hfi8g8  offiHid BENtase Zpprédch IsPthe design complexity of the
15 vacuum-and-spring-loaded telescopic ejector chuck, so that its size has to be
relatively large. With its size constraint, the ejector chuck is found to be only

effective for die sizes larger than 5mm. The apparatus is therefore not

applicable to semiconductor devices with smaller die sizes.

20  Another alternative approach is to use different ejector pin configurations to
facilitate the die detachment process. This is illustrated in US patent
application number 6,201,306 entitled “Push-up Pin of a Semiconductor

{ Element Pushing-Up Device, and a Method for Separating”. This approach
provides different push-up pins with tip end portions having different profiles

25 that prevent the die from being damaged during die detachment from the
dicing tape.

The use of push-up pins with different profiles may have reduced the risk of
die damage, but frequent changing of push-up pins with different profiles for

30 new devices may be necessary. Furthermore, if dice of different sizes are to
be detached, this prior art does not teach the use of the same tool for these
different dice. In addition, it does not cater for re-locating and optimizing the
atrangement of the push-up pins for any given die.



be detached, this prior art does not teach the use of the sane tool for
these different dice. In addition, it does not cater for re-locating and
optim zing the arrangenent of the push-up pins for any given die. -3- A
conventional approach to detaching a di%®-froma dicing tape will be
described in detail below FIG 1A is an isonetric view of a push-up pins
assenbl y 1Aoconvent@qahanpraach Whdelashbingu@a i Srervsandicingl dape omifir bees a

luralit drlc sh-u 102 attached to of pin
rount i ng” sSRsrechi Hefi PG ' B AR B5adn BRREHTS Kl B0 B PhBb ub2pfh: See o
tip 105 at asﬁlﬁb@nﬂ)d of tif priae bHNIThd@udhtipginsaifsefibly MO0dEmPRdarchnent .
The tip 105 is preferably round or tapered so as it wll not damage the die

when t he pphiralgg of pu&rm@azh@ashw pine weoatt@hea;ie a pluralitkioh@in meynliog i s
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of the prighedd for cbﬁfé&lﬁgrtﬁé'd'@né m@p@uﬁhngm@uefamﬂbmhelﬂﬁ105*19 di e
det achnment apparat us 110 conpriseS the push-up pins assenb g 100 encl osed
e

by a vacuupreferablysuns antapeisl sa@svhwilunotdemage thee diewbenghe pig 1821 | at

dlscllketo atfor 14 hav ralit f enj ngedfor
t he push- uB %'%ss S[q]t 8]0315{ qg'??‘]ro%gﬂoc ry%& 1§§ @ng%ﬁfﬁ%‘? &5& ? There
are the sagpumirgehuek 10aFePloBRmgAS pﬁ%hidtﬁﬁlﬁsalm iRyRitiop. Pi ns 102, and
their respective 20 configurations are fixed. Wen the push-up pins assenbly

100 nolles up, the push-up pins 102 will correspondl ngly rise and project
conpr i seb 5t U 41 HE ety ofi B8 FetbshodGor Bty VbR P ot Al
openi ngs liotsdrating Qhé‘guéﬂi'-@p%lﬁs RYsEMBRY m@ hTheafis dersohehértppaeatuded by
t he vacuum enclosure 112 during die detachnent.
110 comprises the push-up pins assembly 100 enclosed by a vacuum
enclosure 112.
15
The vacuum enclosure 112 comprises a flat disc-like top platform 114 having
a plurality of openings 116 arranged for the push-up pins 102 to project
through and move up and down freely. There are the same number of
openings 116 as there are push-up pins 102, and their respective
20 configurations are fixed. When the push-up pins assembly 100 moves up, the
push-up pins 102 will correspondingly rise and project their tips 105 above the

top platform 114,

The top platform 114 further comprises a plurality of vacuum holes 118
25 arranged adjacent to the openings 116 for holding the dicing tape with

vacuum suction provided by the vacuum enclosure 112 during die detachment.

A vacuum seal ring 120 is disposed around the periphery of the top platform

114. The seal ring 120 helps to prevent vacuum leak from an interface

between the dicing tape and the top platform 114, thus reinforcing the vacuum
30  suction on the top platform 114,

FIGs 2A to 2D are cross-sectional views of the die detachment apparatus 110
at various stages of a conventional die detachment process. Referring to FIG.
2A, at the initial stage, a singulated targeted die 122 adhesively attached to a



A vacuum seal ring 120 is disposed around the periphery of the top platform
114. The seal ring 120 helps to prevent vacuumleak froman interface

bet ween the dicing tape and the top platform 114, thus reinforcing the
vacuum 30 suction on the top platformd4ld4. FIG 2A to 2D are
cross-sectional views of the die detachnent apparatus 110 at various stages
of a convedidmgnaapalii@ddist aoarfhrenedmemtwy orRéh@rtDpnglathrl‘FFIG4 Macwimt he

tial st t eted d 1 d,.t. 4-
i ci ng ¢ apesation ePpbte SRl B Farilien s 218 ey ndhB 108 el
suction i stevi4iggaihbf 8 aabtdpsurkreHIB §0thelop blatfdiai ¢y, hol ding the dicing
tape 124 against a flat top surface 126 of the top platform114. 5 At this

stage, the push-up pins 102 are | ocat ed beneat h the openings 116 j ust

under neat h rface 126 .of form.1 Mean pi ck-up
col | et Aw'ﬂfb ?%ené"%pyﬁlﬁturpaﬁ"ﬁ 1b2 2‘8‘:?5‘35 em{:h é"el%‘beq'?rg%ghrﬁ%ﬁ%cat i on
with a dl euﬁuéﬂﬁeﬁﬂw merfog%rﬂa%%ms @ptﬁbttbﬁ el 14 hmdaianteca glitieup22. 10
Referring to FIG e pick-up col 28 has descended and its die

pi ck-up s colletct?81 gomprisitng 2 eantrally gpcated hecuwp hnle fafeinosornmainitiation 22,
Vacuum suct i. OVI de h the v cuu h by hol ding the
die 122 ag?ﬁ'tﬁsqd'etm “HP& a&ﬁq@% ig@p]sg}(gge Qer a&gé‘t %fgeqéshel d securely
by the pick-up collet 128 for the rest of the die detachnent process. 15
FIG 2Cis a cross-sectional view of the die detachnment ap aratus 110 at the

t hird %@ agRefgrringdo dile. @Bt thehpisktupealict 428 has degosnded gand its dledielnlipal

f h h-
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is elevated by the sane distance as the push-up pins 102. There ore t he

conpr essi véhe diequickeupiswgface t32e 'Hh%dEZ'EZZJVS id iseckeety by khe pickoup eellet28 and
the  push-yBahhithe 28t bftnd'di Fefitiment process.

15
FIG. 2C is a cross-sectionai view of the die detachment apparatus 110 at the
third stage of the die detachment process. At this stage, a mechanical
upward force is exerted on the back of the die 122 by the push-up pins 102,
thereby raising it above the top surface 126 and pushing it away from the

20 dicing tape 124. Simultaneously, the pick-up collet 128 holding the die 122 is
elevated by the same distance as the push-up pins 102. Therefore the
compressive force acting on the die 122 by both the pick-up collet 128 and the

{ push-up pins 102 is minimized.

25 The dicing tape 124 is held down against the top surface 126 of the top
platform 114 by vacuum suction provided through the vacuum holes 118.
Hence, a bending moment induced on the die 122 creates a peeling stress
along the interface between the die 122 and the dicing tape 124, thus causing
delamination along the interface. The delamination continues as the push-up

30 pins 102 elevate until they reach a predetermined maximum height.

At the end of the push-up action lifting the die 122, the die 122 is held by the
pick-up collet 128 and supported only by the tip 105 of the push-up pins 102.
The die 122 is substantially separated from the dicing tape 124 with only



25 The dicing tape 124 is held down against the top surface 126 of the top
pl atform 114 by vacuum suction provided through the vacuum hol es 118.

Hence, a bendi ng nonment induced on the die 122 creates a peeling stress
along the interface between the die 125 and the dicing tape 124, thus
causing delamnation along the interface. The del am nation continues as the

push-up 30ipma residual eentaet afea at theelips 486h Hepeetha edhesien bedweanm

el o by« e GecR i bieubhadae 135 Aiifee BRIy R TTh 105 of the
push-up pins 102. The die 122 is substantially separated fromthe dicing

tape 124 with only -5- mninmal residual contact area at the tips 105. Hence
t he adhesi Bafasdngdenr|G.D dpk the Singhatageeolithe dAie deatashment aroeewsdhpoints i s
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del ay", before it continues to rise until the die 122 is conpletely

det ached f fisgrintildhgidie Ag2tispemplatelydeataghachtoun thexdicing dapaitdfet el y det ached
fromthe dicing tape 124, the push-up 10 pins 102 descend back to their
original level underneath the top surface 126 of the top platform 114. The

vacuum sucpftepthandibi 199 iseometedcdotached &ond ik dicmg thpe 1apthd pasnup 114 of

t he vacuum encl osure 112 is then turned off and the dicing tape 124 is
unst r et&hefingntP2 descandibaehta theif epgipphievet Andemeaththe tan peffaaed2fol di ng

the die 12 il t t ' . [8e. ' ' bef ore

anot her di éf @4&{88 #Wﬁi%eg‘?eﬂ}sa%}’éﬁﬁ@@% %ﬁkeﬁga%gﬁﬁ%ﬁ%%%@%%? Egr t ar get
diefw || benpheitbp piretored 1t hefapstvazua ehelokoe phatis aien tirhedfoff BAd vacuum
enclosure 112 to get ready for the next process cycle. In the die_detachnent

appar at us theodising 1apept2bis dpstretched angtlias fiat gn the topaplatfarmil4igThene

pattern of i : 4 .hgs, 1 anged
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104. TieIs, Idchtion befdragmotiiér dik ddtechraeniproesss tstepeafel Iatide tiantime,
another target die will be positioned at the centre of the top platform 114 of the

vacuum enclosure 112 to get ready for the next process cycle.

In the die detachment apparatus 110 of the prior art illustrated in FIGs. 1A and
20 1B, the pattern of the openings 116 on the top platform 114 has to be
arranged according to the locations of the push-up pins 102 on the mounting
chuck 104. Thus, the openings 116 of the vacuum enclosure 112 and the
{ push-up pins assembly 100 form matching pairs.

25 When the thickness of a die is more than 0.15 mm, the location of the push-up
pins 102 is not as critical, and one arrangement of push-up pins 102 may be
applicable for a wide range of die sizes. However, when the thickness of a die
is very thin, such as less than 0.15 mm, the arrangement and locations of the
push-up pins 102 are critical as incorrect positioning may cause die crack

30 failure during the die detachment process.

The arrangement and locations of the push-up pins 102 underneath the die
122 are especially critical if the die has a thickness of less than 0.15 mm and
has a die size of larger than 3mmx3mm. When the thickness of the die is



push-up pins assenbly 100 form matching pairs. 25 Wen the thickness of a
die is nore than 0.15 mm the location of the push-up pins 102 is not as
critical, and one arrangenent of push-up pins 102 may be applicable for a
wi de range of die sizes. Fbmever when @ he thickness of a die is very thin,
such as |l ess than 0. 15 t he arrangenent and | ocations of the push-up

pins 102 aredusedt fldéhefa@ inglaw r@d0 poRi thermceyraryy inc dbe dogationsr e ithe3o

failure du e r i ons of
the push- upUETE3 sBSfriiehREATY Il HRERAges of 18 HRNAET oy B HteleaBY 1T P
die has a bbivattiess @ resiormnithsir Opfinanocatidns.has a die size of larger than
3mx3mm When the thickness of the die is -6- reduced further to bel ow 0. 10
nm the accuracy in the |ocations of the outernost push-up pins 102 from

t he edggs
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prior art up mﬂi@uozfmemhﬂowédmné rédeatacefraetly. alH moumdralfmedt ed
freely. They are mounted at fixed and predeterm ned |ocations on the

push-up pi A8 aygdﬁtﬂrmlrmblqmatlﬁewnam plﬁj‘rugrplm%uasggm@bﬂ%wthw&mwng t he
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by the santfhaﬁpw-l@buﬂon bf Ehgmulpwﬁﬁ@ 10D i$ @@kpossib@ foeui@t@f difierent gizesai d
probl em of the prior roviding a die detachnment apparatus wherein

t he Io&%tlmﬁér@ﬁdttﬁé)epmmlﬁ%byiihﬁﬁm apRATaWsup pins assembly are not
constrained as aforesaid, in order to 15 cater to critical applications such
as the detachnment of very thin dice of different sizes by using the sane

appar at us. THenmeentioh sceks! tovaidviate He bforesaidhprobdemodf twd peibr tare bynvent i on
to seek to provide a configurable die detachnent apparatus conprising a
vacuum enc PEMFIBg A dliey qﬁm%m@" toapRArakiSS WhBTSIN tthatlogatmﬁsoff thexpyshrup

re-confi guLald G0 a3NH-Gp pREALMA PE' 5t UBn&kdified as aforesaid, in order to

15 cater to critical applications such as the detachment of very thin dice of

different sizes by using the same apparatus.

Summary of the Invention

20 it is thus an object of the invention to seek to provide a configurable die
detachment apparatus comprising a vacuum enciosure and a push-up pins
assembly that allows flexible re-configuration and re-locating of push-up pins

{ for dice of various sizes.

25 Accordingly, the invention provides an apparatus for die detachment,
comprising: at least one pin mounting assembly having a plurality of pin sites
for selectively mounting ejector pins in a desired configuration on some of the
pin sites, and a vacuum enclosure enclosing the pin mounting assembly and
having a support platform comprising a plurality of openings that are sized and

30 arranged to accommodate different configurations of ejector pins mounted on
the pin mounting assembly, the ejector pins being drivable to project through
the openings towards a die to be detached.



for dice of various sizes. 25 Accordingly, the invention provides an
apparatus for die detachnent, conprising: at |east one pin nounting
assenbly having a plurality of pin sites for selectively nounting ejector
pins in a desired configuration on some/ef the pin sites, and a vacuum

encl osure encl osing the pin nmounting assenbly and having a support platform
conprising a plurality of openings that are sized and 30 arranged to

mount i ng- ads kb cSPkeTERLAL HpRIndEET BecilhGiinPuor B BleBle datel i e
openi ngs t eefrsiscen télitite taecompanlingh@dwings. Therpbitichfarity of @hée efrbwirys
herei nafter describe the invention in greater detail b reference to the

acconpanyi @§dd ke retpied TdrscpRtien cisl Bet {9 e unverstoad ﬁéssulﬁfﬁe@iﬁﬁ the at ed
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description of the Drawi ngs An exanple of an apparatus for die detachnment in
accordance with the 10 invention will now be described with reference to

t he acconpdiigfsgsarpiiomekihe Drawigsh: FIG 1A is an isonmetric view of a
push-up pins assenbly of the prior art; 15 FIG 1B is an isonetric view of a
di e detachnent apparatus of the prior art incorporating the push-up pins

assenbly; RrCoxadthle @Dapr gpsdrafiss $6iC diotpitackresst of svcoidandet adthneret
apparatus at various stages of a conventional die detachnent process; 20

FI G 3A0i s imyentioprill mow be spseribed witbuefarenee & theeaegorapanying draningent

appar at us %%ﬁ{i&i'ng to the preferred enbodi mrent of the invention; FIG 3B is
an isonmetric view of a push-up pins assenbly of a die detachnment 25
appdratus according to the preferred enbodi nent of the invention;, FIG 3Cis

an isonetric view of the die detachnent apparatus with the vacuum
FIG. 1Ais an isometric view of a push-up pins assembly of the prior art;

15 FIG. 1B is an isometric view of a die detachment apparatus of the prior art
incorporating the push-up pins assembly;

FIGs. 2A - 2D are cross sectional views of a die detachment apparatus at
various stages of a conventional die detachment process;

20
FIG. 3A is an isometric view of a vacuum enclosure of a die detachment

apparatus according to the preferred embodiment of the invention;

F1G. 3B is an isometric view of a push-up pins assembly of a die detachment

25  apparatus according to the preferred embodiment of the invention;

FIG. 3C is an isometric view of the die detachment apparatus with the vacuum
enclosure of FIG. 3A incorporating the push-up pins assembly of FIG. 3B;

30 FIG. 4 is a top view of the die detachment apparatus located under a
singulated die;



encl osure of FIG 3A incorporating the push-up pins assenbly of FIG 3B; 30
FIG 4 is a top view of the die detachnent apparatus |ocated under a
singulated die; -8 FIG 5 is a cross-sectional view of the vacuum encl osure
of the die detachnment apparatus includng detail A showi ng a sectional view
of ridges of the vacuumslots on the top platform 5 FIG 6 is a

cross- sect Ft@al5 visew cfoss- sémignabt\éeiﬂdbé thet xahedmt @enalasuce nof thepediewhi ch i s

N Lt

vi ew of thendpuy &dﬁqsmtgoﬁqﬁg Ylatfbpmof the die detachment apparatus
respectively; ? B are an isonetric view and a side view of the

pi n chuck hol der of the d| e det achnment apparat us respectively; 15 FIGs. 9A
and 9B are sonetric vi nd fr nt vie he . pi huck ,. respectivel y
mount o -fﬁﬁa%dmarqswe&ﬁoaﬁa}s\ﬂewpppaﬁg\gu 88 dig oBshed 108 b BEPEsomet 11 c
view and ayici s \H (5’%\/%} vﬁc i&n égéi%?tthéetblé ﬁlbﬁéﬁﬁe& Md Naduihural ity
of push-up pins an | ura |ty Ing 20 screws; . 11A and 11B are
an i sonet r ieaclkoisare ahtiheatie eletachment appamatus a pin posi t| on| ng setup gauge

nmounted to the push-up pins assenbly respectively; 25 FIGs. 12A and 12B are
a side view and a back view of a pin positioning setup gauge respectively

attached t @neee?d& fapddwake a3l aff% & E&@%ev}%ﬁthelgﬁsfpg gfgg?%@agsonet ric

views of three erent pin positioning devices fo ctions
of di e18i zef thesGichintachrednbapparatusi respedtivahe pref erred enbodi ment Referring
to the drawings in which like parts are referred to by like nunerals, FIG
BAis an isonetric view of a vacuum enclosure 14 of a die detachnent

( FiGs. 8A and 8B are an isometric view and a side view of the pin chuck holder
of the die detachment apparatus respectively;

15 FiGs. 9A and 9B are an isometric view and front view of the pin chuck
respectively mounted with a plurality of push-up pins;

FIGs. 10A and 10B are an isometric view and a front view of a pin lock
respectively arranged with a plurality of push-up pins and a plurality of locking
20  screws;

FIGs. 11A and 11B are an isometric view and an elevation view of a pin

( positioning setup gauge mounted to the push-up pins assembly respectively;

25 FIGs. 12A and 12B are a side view and a back view of a pin positioning setup
gauge respectively attached to the pin chuck assembly; and

FiGs. 13A, 13B and 13C are isometric views of three different pin positioning
devices for different selections of die sizes.
30

Detailed description of the preferred embodiment

Referring to the drawings in which like parts are referred to by like numerals,

FIG. 3A is an isometric view of a vacuum enclosure 14 of a die detachment



-9- apparatus 10 according to the preferred enbodi nent of the invention. The
vacuum encl osure 14 conprises a flat disc-like support platformin the form
of a top platform 12 nmounted on top of a cylindrical housing 15 for hol ding
a dicing tape (not shown). 5 The top-4#atform 12 conprises a plurality of
vacuum hol es 16 arranged on the top surface. Wen vacuum suction_is

provi ded bypppa@tyadiuaceorgingsior theirpreferred ambodimanimé theinventionel dhéown

agai nst the_surface,of 1 o] | atfqr 2 . thro u es 16. A

oo a1 vy Srlpiaiirt 03 ot MaBbsh ik Rt Ruafont i R K5y a0

ci rcunf er egt iopl patfdAPPS edo@ited h hgp 0P|aab¥Ilﬂde‘i_cél2 hb@singb1s lfek Reldiny yacuum

pressure between the tog platform 12 and the dicing tape. The top platform
P

12 furt her digigptapselohspowphl i ty of openings, such as parallel slots 22
arranged centrally on the top platform 12. The slots 22 are preferably 15
made in“such a way that the slots have equal width and there is equal pitch

bet ween adjTaeasp pratfdrin 12lcempiBessa ﬂﬂrélﬁ@ﬁﬂléd:@rﬁirﬁféspiﬁ@rr@hﬁbdlu@\ thens
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assenbly 24 is enclosed in the vacuum 30 encl osure 14 wherein the push-up

pins 36 are arranged such that their tips 41 are able to nove freely up and
down and pridedep piatfermy i 2ifugheneempdgess plyrality of openings, such as paraliel

slots 22 arranged centrally on the top platform 12. The slots 22 are preferably
15 made in such a way that the slots have equal width and there is equal pitch
between adjacent slots.

FIG. 3B is an isometric view of a push-up pins assembly 24 of a die
detachment apparatus 10 according to the preferred embodiment of the
20 invention. The push-up pins assembly 24 comprises a plurality of gjector pins,
such as push-up pins 36 inserted at predetermined locations for pushing
against a die during die detachment. Each push-up pin 36 comprises a tip 41
{ at one end for contacting the dicing tape. The tip 41 is preferably round or
tapered so as it will not damage the die when the pin 36 pushes against the

25 dicing tape.

FIG. 3C is an isometric view of the die detachment apparatus 10 with the
vacuum enclosure 14 of FIG. 3A incorporating the push-up pins assembly 24
of FIG. 3B. The push-up pins assembly 24 is enclosed in the vacuum
30  enclosure 14 wherein the push-up pins 36 are arranged such that their tips 41
are able to move freely up and down and project through the openings of the
slots 22 on the top platform 12 towards a die to be detached. The parallel
slots 22 are sized and arranged to accommodate different configurations of



slots 22 on the top platform 12 towards a die to be detached. The parall el
slots 22 are sized and arranged to accommbdate different configurations of
-10- push-up pins 36 and advantageously all ow the push-up pins 36 to be
freely located at any position along- -tiIfe sl ots 22 as demanded by different
die sizes. The center of the push-up pins assenbly 24 is _aligned W|th t he
centre of PHENIIPYRESUIH @ngl advanéagapusiic Bllewdhe pushdir PinsHBE tagq% freelyt he
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si ngul ated targeted die adheswely attached to a dICI ng tape is 10
posi tioned centrally on the top platform 12. Is atop viewof the die
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arranged to 15 project from The parallel slots 22 conprise sharp rldges at

the top folreapgoged og thﬁéomp&atfﬂgm t2pe. FIG 5 is a cross-sectional view of
t he vacuum encl osure 14 of the die detachnent apparatus 10 including detail
A showi ng a sectional view of the 20 sharp ridges 46 of the vacuumslots 22

on the top lrwlo@bfalrdn %m{i@@t@hﬁr@eteﬂldlgeaﬂhéﬁzv@ryeat&anhﬁddtob@wm@ t@se rcent
parallel slots 22 faci aﬁv ¢ die to be detached. The parallel slots 22 are
tan
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t op (pl at f orp@sitidney centrailpBnihe sep! pritfohG 2 §u¢hstrmt @he&ﬁﬂsmu@mbntedew of a
Si ngul ated die 44 attached to a dicing tape 48 which is held by vacuum
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die detachugnd. apRapalitipBins 36 of the push-up assembly 24 are arranged to

15 project from.

The paralle! slots 22 comprise sharp ridges at the top for supporting the dicing
tape. FIG. 5 is a cross-sectional view of the vacuum enclosure 14 of the die
detachment apparatus 10 including detail A showing a sectional view of the

20 sharp ridges 46 of the vacuum slots 22 on the top platform 12. The sharp
ridges 46 are formed between adjacent parallel slots 22 facing the die to be
detached.

The parailel slots 22 are in fluid communication with the vacuum suction force
25 generated in the vacuum enclosure 14. When vacuum suction is provided

through the vacuum holes 16 and parallel slots 22, the dicing tape is held

against the flat top platform 12 by suction pressure. FIG. 6 is a cross-

sectional view of a singulated die 44 attached to a dicing tape 48 which is held

by vacuum suction 50 against the top platform 12 of the vacuum enclosure 14
30  of the die detachment apparatus 10.

When vacuum suction 50 is provided by the vacuum enclosure 14 through the
siots 22, the dicing tape 48 is pulled down by the vacuum suction 50 away
from the die 44. Since the die 44 is supported by the sharp ridges 46, the



When vacuum suction 50 is provided by the vacuum encl osure 14 through the
slots 22, the dicing tape 48 is pulled down by the vacuum suction 50 away
fromthe die 44. Since the die 44 is supported by the sharp ridges 46, the
-11- strong vacuum suction 50 will credtle partial delamnation 52 of the die
44 at the positions where the die 44 is not supported by the sharp ridges
46. Hence, StORE YAaUUAIMSYEHIMEE Wil araategpartighdelamipation PRyofthe-diedtdeat 1 r om
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mechani cal force on the back of the die 44. This raises the die 44 above
the top surface of the top platform 12 and pushes it away fromthe dicing
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sliding table 28 of a pin chuck holder 30. _The sliding table 28 is

prefer 3QI y againstdbe dep platirmyb? byrvasubm siagtian. dtarpingtion kefyern the diewhen
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26 gl ong a prbpdgates andrsy thle inteafatel sbiwgehdhe €ie284 amdtthe diging ¢ipec k8 otider  30.
25 FIGs. 8A and 8B are an isonetric view and a side view of the pin chuck
hol der 30 @MRlgte detacti@ent atBsidia dgdramdke ﬂ(?"ﬂgagﬁj&%/&vel y. The pin chuck
hol der 30 conprises a nounting base 68 for attaching the pin chuck hol der
30 onto a vertical up/down actuator. It includes an orientation guiding

sl ot 685di FiGzedA and 7B are a front view and a side view of a push-up pin assembly

24 of the die detachment apparatus 10 respectively. The push-up pin
assembly 24 in the form of a pin mounting assembly preferably comprises at
least two pin chucks 26 mounted on a sliding table 28 of a pin chuck holder 30.
The sliding table 28 is preferably configured to support the at least two pin
20 chucks 26. When adjusting and aligning the push-up pins 36 to the parallel
slots 22 on the top platform 12, one is able to fine-tune the positions of the pin
chucks 26 along a sliding axis of the sliding table 28 on the pin chuck holder
( 30.

25 FIGs. 8A and 8B are an isometric view and a side view of the pin chuck holder
30 of the die detachment apparatus 10 respectively. The pin chuck holder 30
comprises a mounting base 68 for attaching the pin chuck holder 30 onto a
vertical up/down actuator. It includes an orientation guiding slot 66 disposed
parallel to a longitudinal axis of the cylindrical mounting base 68 for ensuring

30 correct orientation of the pin chuck holder 30 when it is mounted onto the
vertical up/down actuator.

The sliding table 28 has a flat top surface 60 for supporting the pair of pin
chucks 26. The pin chucks 26 are mountable at different positions relative to



parallel to a longitudinal axis of the cylindrical nounting base 68 for
ensuring 30 correct orientation of the pin chuck holder 30 when it is
nounted onto the vertical up/down actuator. The sliding table 28 has a fl at
top surface 60 for supporting the pair 1@- pin chucks 26. The pin chucks 26
are nmountable at different positions relative to -12- each other on the

fs: i di ng t asBeh2a@herian the lidigat talile 28 alhe slidingutable 28 @ss inANdRS Gui dih ng
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al ong the shhgem8 iGad an MWindhguidingBuithdeadl whidB thé piehicks 26 aek guidedar e
fastened onto the slidi n(% table 28 of the pin chuck holder 30 by a pair of
front si deaddgfgntepalongithe slidiogiaxsigbthersliding tablei28g tabl e 28. The
trianglg slots 62 of the front side clanps 32 as wel|l as the rear side
guiding flange 58 forma | ocking feature for securing the pin chucks 26 10

onto the pmhecpinchinsisdes a1€. fablemd Ortoath® 8fiding @able P8 asfethel pinvelayekand
front view of the pin chuck 26 respectively nounted with a plurality of

push-up pi heldss 30rby pipRircefuERNtsIdeceampssds oa theafrpoledas 108 dhe Blidingse
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32 of the pide ghiditg Nahge 583G rH0a ibeking featnren forndsiuringGhespindihugkadee al ong
the sliding axis of guidi n? fl ange 58 and secured by the front side clanp
32 of 1Be gk teuRIR Q%uphé\ocm%zo Wien the screws 64 of the front side
clanps 32 are tightened to produce a clanping force, one conponent of the
clanping force will push the pin chucks 26 such that the rear side of the

its é'swal | oG8l BAdagdigie abd apr RosRtriegevaind froat vieneof she fpirc €hatk 26e
guiding flange 58 of the pin_chuck holder 30. Another clanping force
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15  chuck 26. The swallow-tailed guide 56 is mounted between the guiding flange
58 and the front side clamp 32 of the pin chuck holder 30 so that the pin chuck
26 is adjustable along the sliding axis of guiding flange 58 and secured by the
front side clamp 32 of the pin chuck holder 30.

20 When the screws 64 of the front side clamps 32 are tightened to produce a
clamping force, one component of the clamping force will push the pin chucks
26 such that the rear side of the its swallow-tailed guide 56 presses against
( the inner surface of the guiding flange 58 of the pin chuck holder 30. Another
clamping force component will press down on the front side of its swallow-
25 tailed guide 56 for pushing the bottom surface of the pin chuck 26 against the
top surface 60 of the sliding table 28. Thus the pair of pin chucks 26 are
clamped securely by the pair of front side clamps 32 onto the pin chuck hoider

30.

30  The pin chuck 26 further comprises a piurality of pin sites, which may be in the
form of pin mounting holes 34 preferably arranged in two columns and each
column being located along the edges of the pin chuck 26 on its top surface
70 to allow a plurality of push-up pins 36 to be selectively inserted and
mounted in a desired configuration. The mounting holes 34 are preferably of



top surface 60 of the sliding table 28. Thus the pair of pin chucks 26 are
cl anped securely by the pair of front side clanps 32 onto the pin chuck

hol der 30. 30 The pin chuck 26 further conprises a plurality of pin sites,
which may be in the formof pin nountildg holes 34 preferably arranged in
two colums and each columm being | ocated al ong the edges of the pin chuck
26 on its tthp same pitsh gthe paralighsiotpd4 anithe ©p pladarmipl ditefligy the be
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on the pin pRuckp gihs I wduhtee] v Ee pip dhuek 286 are inserted into sone of the
pin mounting holes 34 according to a predeterm ned configuration, they wll

rest on a pin stopping 10 surface 54 above the swallowtailed guide 56. The
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col um of centraléf?/ 15 positioned threaded holes 72 arranged between the
two coflQmsusiacgi ot abawe ithg smallew-tailed guide56i vi g pin SteRRINg syrface 134 ki ng
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centier 20 rectangul ar opening 74 extendi ng perpendi cular to the axes of the

colums of _threaded holes 72 on the pin chuck 26. The rectangul ar opening
74 is formehe puskup RiIRs fgare fixedARd rAlRMPEA PYhaIRiR lork 83 lmgademmeovercut

82 on the Rip il UADEK %%, "PhESird Ehuck 26 further comprises a column of centrally
15 positioned threaded holes 72 arranged between the two columns of pin
mounting holes 34 for receiving a plurality of locking screws 40 to cooperate

with the pin lock 38 in locking the push-up pins 36 in place.

The pin lock 38 is in the form of a column. It is inserted into a center
20 rectangular opening 74 extending perpendicuiar to the axes of the columns of
threaded holes 72 on the pin chuck 26. The rectangular opening 74 is formed
to cut through the pin mounting holes 34 to create an overcut 82 on the pin
( mounting holes 34.

25 FiGs. 10A and 10B are an isometric view and a front view of a pin lock 38
respectively arranged with a plurality of push-up pins 36 and a plurality of
locking screws 40. The pin lock 38 is shown with an arrangement of a
plurality of push-up pins 36 as well as a plurality of locking screws 40 attached
toit.

30
The pin lock 38 comprises a V chamfer 76 disposed along its longitudinal axis.
The V chamfer 76 has a side clamp 78 on each side and a middie gap 80
adjacent to the sharp end of the V chamfer 76. The pin lock 38 is preferably
made of a copper-based alloy or engineering plastic so that the side clamp 78



25 FIGs. 10A and 10B are an isonetric view and a front view of a pin |ock 38
respectively arranged with a plurality of push-up pins 36 and a plurality of
| ocki ng screws 40. The pin lock 38 is shown with an arrangenent of a
plurality of push-up pins 36 as well adl4a plurality of |ocking screws 40
attached to it. 30 The pin |l ock 38 conprises a V chanfer 76 di sposed al ong
its | ongit ganrke oprned uptaciampremeshayp pias 36 adigeert nip byslamingathe si de
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|l ock 38 is ased a or engi neering plastic
so that the side clanp 78 -14- can be opened up to clanp the push-up pins 36
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vertical cut-outs 84 separate theépi n locks 38 into a plurality of sections
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38 wher ei n Riaptéd tootlafipdbePuatRgp phsBBlindepbrddntiyy screw 40 di sposed in that
section _are used to clanp the push-up pins 36. Wen the | ocking screws 40

are sciBwed into the colum of threaded 15 holes 72 of the pin chuck 26,

they will Rpags dopraefealneht Bk iAfehibn, HMREAR HIF RS FhRERe'8 and
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and pushed outward to Bress agai nst the push-up cgi ns 36 agai nst both sides
of the pin leeking seEw dD«tispnpesh inthat segtiom argresedste clamp the push-up pins

36. When the locking screws 40 are screwed into the column of threaded

15 holes 72 of the pin chuck 26, they will press down on the V chamfer 76 to
squeeze the side clamp 78 and the middle gap 80 of the pin lock 38 at the
respective locations of the locking screws 40. The flexible side clamps 78 will
be deformed elastically and pushed outward to press against the push-up pins
36 against both sides of the pin mounting holes 34 at the cutout area 82.

20 Hence, the push-up pins 36 will be clamped and locked at their locations by
the side clamps 78 of the pin lock 38.

( One advantage of the prefered embodiment of the invention is that the

adjustable pin chucks 26 aliow the positions of the push-up pins 36 to be

25 adjusted to any position along the paraliel slots 22 on the top platform 12.

The parallel slots 22 allow re-positioning of the push-up pins 36 along the
longitudinal axis of the parallel slots 22.

In addition, the muitiple pin mounting holes 34 on the pin chuck 26 aliow the
30 push-up pins 36 to be selectively mounted in any required configuration,
thereby allowing the re-configuratable and a re-locatable push-up pin
assembly 24 to cater for dice of different sizes. Moreover, the pin locking

mechanism of the invention aliow the use of push-up pins 36 made of non-



20 Hence, the push-up pins 36 will be clanped and | ocked at their |ocations
by the side clanps 78 of the pin |ock 38. One advantage of the prefered
enbodi ment of the invention is that the adjustable pin chucks 26 allow the
positions of the push-up pins 36 to be1525 adjusted to any position al ong
the parallel slots 22 on the top platform12. The parallel slots 22 allow
re- posi t i ometglliof materabushchipapi engipeedngnplastie pinengvithayt naermasnentlyf t he
parallel slots 22 .1n addition, the nultiple pin nounting holes 34 on the
pi n chuck 9§WEQQ9JW%@‘” push-up pins 36 to be selectively nounted in any
required configuration, thereby allowing the re-configuratable and a
re-locatabl e push-up pin assenbly 24 to cater for dice of different sizes.
Mor eover, ilhe positioriegiang amangrinerihobthet pesh-up &ains 86 iaIthewin Reourdivdof
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push-up pins assenbly 24 ‘respectively. The pin positioning setup gauge 85
conpri ses &ligegd aawmgeaplrhpoqjmmmg@ﬁ{ gadge.ce 88 attached on top of a
nount i ng base 86 for setting up the

15 FIGs. 11A and 11B are an isometric view and an elevation view of a pin
positioning setup gauge 85 mounted to the push-up pins assembly 24
respectively. The pin positioning setup gauge 85 comprises a replaceable pin
positioning device 88 attached on top of a mounting base 86 for setting up the
position of the push-up pins 36. The mounting base 86 is attached to the pin

20  chuck holder 30 for pin positioning setup.

FiGs. 12A and 12B are a side view and a back view of a pin positioning setup
{ gauge 85 respectively attached to the pin chuck assembly 24. The mounting
base 86 of the pin positioning setup guage 85 is mounted to the pin chuck
25 holder 30 by a screw 96 at the back of the pin chuck holder 30. The mounting
base 86 can easily be removed by unlocking the screw 96 after the pin
positioning setup. The positioning device 88 is detachably positionable over
the pin chuck 26 and adapted to indicate preferred positions of pin mounting
holes 34 to be used for different push-up pin configurations according to

30 predetermined die sizes.

FIGs. 13A, 13B and 13C are isometric views of three different pin positioning
devices 88 for different selections of die sizes. The pin positioning device 88



position of the push-up pins 36. The nmounting base 86 is attached to the pin
20 chuck holder 30 for pin positioning setup. FIGs. 12A and 12B are a side
view and a back view of a pin positioning setup gauge 85 respectively
attached to the pin chuck assenbly 24:18hke nounting base 86 of the pin

posi tioning setup guage 85 is nounted to the pin chuck 25 holder 30 by a
screw 96 ats salectetbasedturomithe ite landolhirkness. ofTactapgringieng Eashseing6 can

cetup, ThePBOUPRMaTR B8 Bk PL gt e oeBo Mt izBEver “the pi n
chuck 26 and adapted to indicate preferred positions of pin nounting holes

34 to be used for different pu_sh-gé) pin configurations accordi ng to 30
predet er mi A88 @ire pOSiiening| devica 338 GOBPHAES 1BCeNnter | @ydingr istoty Péwforof t hr ee

The. pi b poSBrBBhh G2, fueb BUIET ot B ot s to0buig e f° et ==
t hi ckness Qbsiﬁohﬁ*fggéévidéfsa 2 RippedNontBapiet indDhikeg B26eC86 &Y inSeipgethkor a
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t he nounti a I\n positioning device 88 is | apped onto the
nount i ng bggggﬁéﬁwﬁﬁ?%ggg?%ﬁg the center slot 92 of the pin positioning

device 88 onto the center guiding block 90 of the nounting base 86. 10 The
pi n positioning device 88 further conprises pairs of flanges 98 centrally

di spos&d or heningrasitinning ideMice B8 duither eBnprisrs paiis of flaapes &8 cendralys 98 i s
used to positi t he Ldle Si ar@QLVv I Q. It 1.QRI evi ce
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pos fj t It oni _nmgd Ftbtﬂic%itﬁdfwzi_ﬁé) sgmélbgvgiéaoiigélfg@ ahgilv(dh_egid?%siﬁl%niri% ﬁ?gic@SB&f 35
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the type o e th [, PQsi 1 oni dev] c | s fabricated.for
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15  predetermined sizes of (i) 3,6,9,12,15,18 mm, (ii) 4,7,10,13,16 mm, and (iit)
5,8,11,14,17 mm respectively. The dimensions reflect the widths of the type of
die that a pin positioning device 88 is fabricated for handling. Therefore, the
gap 97 between the flanges 98 at the center of the device 88 is the biggest for
the 5-8-11-14-17 mm device 88" and smallest for the 3-6-9-12-15-18 mm

20 device 88’

The pin positioning device 88 includes a pilurality of slots 94 with a
{ predetermined slot size for guiding the push-up pins 36 which are to be
mounted onto the adjustable pin chuck 26 during their position setup. The
25 guiding slots 94 are bounded by the columns columns of flanges extending
parallel to the orientation of push-up pins 36 mounted on the pin mounting
holes 34. The adjustable pin chuck 26 is aligned such that the outermost
push-up pins 36 are guidably inserted into the appropriate guiding slots 94 of
the pin positioning device 88 wherein predetermined pin positions are defined
30 for a given die size.

In this configuration, the positions of the push-up pins 36 can be aligned to
any location along one axis of a die. Hence, some dice with very large aspect

ratios can also be handled by this apparatus.



gap 97 between the flanges 98 at the center of the device 88 is the biggest
for the 5-8-11-14-17 mm device 88"' and snallest for the 3-6-9-12-15-18 mm
20 device 88'. The pin positioning device 88 includes a plurality of slots
94 with a predetermined slot size fof1duiding the push-up pins 36 which are
to be nounted onto the adjustable pin chuck 26 during their position setup.
The 25 guiding slots 94 are bounded by the colums colums of flanges
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15  this specific die size on the pin positioning device 88 can be used for the given

die. Thus, the guiding slot 94 on the pin positioning device 88 can handle dice
with sizes of the specifically fabricated die size +/- 0.5 mm.

The preferred embodiment of the invention is advantageous over the prior art
20 by incorporating a push-up pin assembly 24 wherein the push-up pins 36 are
re-configurable and re-locatable. The positions of the push-up pins 36 can be
changed easily by inserting them into different mounting holes 34 on the pin
{ chuck 26.

25 In addition, the pin chuck 26 also allows the positions of the push-up pins 36
to be adjustable to any location along one axis of the die that is aligned with
the plurality of parallel siots 22 on the top platform 12 of the vacuum enclosure
14. With multiple pin mounting locations for inserting the push-up pins 36,
and locations of push-up pins 36 that can easily be determinable with the help

30 of the pin positioning device 88, the arrangement of the push-up pins 36 can
be configured and adjusted to any position according to the demands of a
given die size and thickness. Fine alignment of the push-up pins is also
possible for very critical applications such as for detaching a die with a
thickness of less than 0.1 mm from a dicing tape.



die. Thus, the guiding slot 94 on the pin positioning device 88 can handl e
dice wth sizes of the specifically fabricated die size 0.5 mm The
preferred enbodi nent of the invention is advantageous over the prior art 20
by incorporating a push-up pin assenbly,24 wherein the push-up pins 36 are
re-configurable and re-|ocatable. The'ﬁb itions of the push-up pins 36 can
be changed easily by inserting theminto different nounting holes 34 on the
pin chuck 26. 25 In addition, the pin chuck 26 also allows the positions of
t he push- upNijthns pab chuick elded] cotifighted far holdingotwad oo maieopin cneckaxitse of the
die that is aligned wwth the pluyrality of Barallel slots 22 on %Ee,top
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can handl e a very large nunber of die sizes, in the range of 3x3 to 14x14
mm The preferred enbodi nrent of the 5 invention can also handl e dice of high

aspect qpat i ; ; j I f : to
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pushing up &iRgr n# fli&al C@H? !jdy.lliﬁh-up pins of different materials nmay be used
to cater for (ﬁ Perent cr ?lca 8ie appl i cations.

15 Furthermore, for some critical applications such as detaching a die of
thickness as small as 0.08 mm from a dicing tape, a special pin positioning
setup gauge can be used for setting up the position of the push-up pins. This
allows more precise positioning of the push-up pins with respect to a die of
any given size to minimize the cantilevers of the die edges from the pins or

20 ridges of the slots on the top platform supporting the die to be kept to less
than 1 mm.

{ The invention described herein is susceptible to variations, modifications

and/or addition other than those specifically described and it is to be

25 understood that the invention includes all such variations, modifications and/or
additions which fall within the spirit and scope of the above description.



15 Furthernore, for sone critical applications such as detaching a die of
t hi ckness as snmall as 0.08 mmfroma dicing tape, a special pin positioning
setup gauge can be used for setting up the 'position of the push-up pins.
This allows nore precise positioning ﬁ)é t.he push-up pins with respect to a
die of any given size to minimze the Tantilevers of the die edges fromthe

pi ns or 20pa4i of the slots on the top platform supporting the die to be
kept to Iesdsi'ﬁ'ﬂ@'n 1 nm The invention described herein is susceptible to

vari ations, nodifications and/or addition other than those specifically
described and it is to gg{ .25 understood that the invention includes all
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2. Apparatus according to claim 1, wherein the pin mounting assembly
15 comprises at least two pin chucks.

3. Apparatus according to claim 2, including a pin chuck holder that is

configured for mounting the pin chucks such that the pin chucks are

mountable at different positions relative to each other on the pin chuck holder.
20

4, Apparatus according to claim 3, wherein the pin chuck holder

comprises a sliding table and guides for guiding relative sliding movement

between the pin chucks.

25 5. Apparatus according to claim 3 or claim 4, including a clamp
comprising triangular slots that are operable to clamp onto swallow-tailed
guides located on the pin chucks for securing the pin chucks on the pin chuck
holder.

30 6. Apparatus according to any one of claims 2 to 5, wherein the pin sites
are arranged in the form of two columns of pin mounting holes on each pin
chuck.



4. Apparatus according to claim3, wherein the pin chuck holder conprises a
sliding table and guides for guiding relative sliding novenent between the
pin chucks. 25 5. Apparatus according to claim3 or claim4, including a
clanp conprising triangular slots thatnare operable to clanp onto

swal low-tailed guides |ocated on the prn chucks for securing the pin chucks
on the pin chuck holder. 30 6. Apparatus according to any one of clains 2
to 5, wherein the pin sites are arranged in the formof two columms of pin
mounti ng hdl es Apparatus gicaordingitk any 2me of clappaiZatioud, tuelher gomprismgady one of

lainms 2 tQ. 6 t her. i.Si in_lock t (S, t abl e i h
bi n chuck, Bimiechithat BRSBTS TaRteain B eh i b Bin ka0 ‘B 1 oc ¢ 1 on
on the pinigdR4RE ejéctSr piNBRRpasIEN PR PimBhtek.Cl ai m 7, wherein each pin | ock
is a columm made of a copper-based alloy or engineering plastic. 9.

Appar atus according to any one of the preceding clains, wherein the 10

openi ngs og the,su r . C ise t1ple.elan e | ot.s.that are
arranged pgr al | éppggaqg%eaoégﬁhcilﬁéﬁoaﬁ% -"<zln\""§§'ile§lk set?g:H Pﬁa%%g 'gli tioiung
detached ifad® 6P E6sbeIbasc @Iy or drigifeethgailbstid.ed parallel to the axis of
the slots. 10. Apparatus according to claim9, further conprising sharp

ridges formed 15 between adjacent parallel slots facing the die to be

det ached. 11. ara .din 0 aim9 or claj Q rei.n .the

openi ngs aPe | ARPRCRHS ARG 10 bk God kP e BlerFeidlclis. MR dbRer ot e

i n theqyacgyBhing8CorP e suppért HlatfdhrP abipHse aAGHIpR BBngateNylotthaRfarel ai ms 9
to 11, wherein the elongated slots have equal width and there is an equal
pi t ch bet wasangef fasallel to one another along an axis such that a die to be detached

is arranged with one of its axes oriented parallel to the axis of the slots.

10.  Apparatus according to claim 9, further comprising sharp ridges formed
15 between adjacent paralle! slots facing the die to be detached.

11.  Apparatus according to claim € or claim 10, wherein the openings are
in fluid communication with a vacuum suction force generated in the vacuum
enclosure.

20
12.  Apparatus according to any one of claims 9 to 11, wherein the
elongated slots have equal width and there is an equal pitch between adjacent
elongated slots.

25 13. Apparatus according to any one of claims 9 to 12, wherein a pitch
between adjacent pin sites is equal to a pitch between adjacent elongated
slots.

14.  Apparatus according to any one of claims 9 to 13, wherein a pitch
30 Dbetween adjacent slots is less than 2 mm for detaching a minimum die
thickness of 0.080 mm or less.



el ongated slots. 25 13. Apparatus according to any one of clains 9 to 12,
wherein a pitch between adjacent pin sites is equal to a pitch between

adj acent el ongated slots. 14. Apparatus according to any one of clains 9 to
13, wherein a pitch 30 between adjacagh‘§lots is less than 2 mmfor
detaching a mninmumdi e thickness of 0.080 mmor less. -21- 15. Apparatus
according to any one of the preceding clainms, further conprising a
positioning device that is detachably positionable over the pin_ nounting
assenbl y arith. opdhpparatuso acaaiding dopanyeenedoidhe t pressdioy glaimsi tfugheto 5 be

used for different eject.or pin,confiquratiaqn cordi redeterm ned die
o ses. 16, oaripine.d BRAEPaRR AR R AR AR e kDbl BUSC i B yevi ce

i ncl udes guhgiiMehg hedsmBRaIinPbFerbbledtd iﬁeicﬁ@piefene@@o@&iohb@f?nregﬂ@gtop! ns for
a 10 series of die sizes. 17. Apparatus according to claim 16, wherein the
gui di ng5s| hesuserhfardierenb ejeeter pin configyredions venadiding apdetermioed die
orientation.of the ejector pins nounted on the pin sites. 15 18. Apparatus
according t y one of the preceding clains, wherein the apparatus is
configured to accommpdate the dice ranging from3 mmto 18 mmin size.

16. Apparatus according to claim 15, wherein the positioning device
includes guiding slots operable to guide positioning of the ejector pins for a
10  series of die sizes.

17.  Apparatus according to claim 16, wherein the guiding slots comprise
columns of flanges extending parallel to an orientation of the ejector pins
mounted on the pin sites.

15
18.  Apparatus according to any one of the preceding claims, wherein the
apparatus is configured to accommodate the dice ranging from 3 mm to 18

mm in size.



